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THE ORDER THYSANOPTERA INHABITING NORTH
AMERICA.

By Wagrgrex Eumer Hivps,
Of the Massachusetts Agricultural ¢ “ollege.

INTRODUCTION.

Very little attention has been given to the Thysanoptera of North
America. So far as 1 can learn, deseriptions or names of only twenty-
three species have thus far (June, 1902) been published. besides three
which have been recognized as previously described from Europe.
Of the twenty-six xpecies thus known in this country, four at least are
certainly unrecognizable (L/ ot rips triticd Packard, /20 aotl, réps mali
Fitch, 7. carye Ritch, Threips phyllosers Riley). Of the remaining
twenty-two. six have heen found identical with previously described
species and therefore bhecome synonyms—the large number is not
swrprising as many of the early deseriptions are entirely too hrief to
insure positive identification. Therefore only sixteen species have
hitherto been known to occur in this country.  We may sav that
almost no systematic work has bheen done on the order in the United
States, and, with the exception of a study of the ** Thripid of Towa,™
by Miss Alice M. Beach, most of the descriptions arve scattered
through differcnt publications. T have endeavored to colleet and
present here such important facts as have already been published
relating to members of thix order, together with the observations
which I have been able to make.  An attempt has heen made to place
the work upon a systematic basis, and in order to make the deserip-
tions uniform, and thus comparative, all the existing types that it has
heen possible for me to see have been examined and redeseribed.  In
all, thirty-seven species are thus treated in the systematic part of this
paper.  Other descriptions which it hus not heen possible for me to
place are given together by themselves in the hope that some one
more fortunate or skitlful than myself may have material by which
to identify them.
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There are given herein descriptions of eighteen speeies which T
helieve to be new. all but two of them having been collected at
Amherst. Massachusetts, and within a radius of 2 miles of the Massa-
chusetts Agrieultural College, but even this field has not yet heen
thoroughly collected.  The abundance of new species obtained within
<uch narrow limits shows us how very little has heen done upon this
order and therefore it will not be surprising, when more attention
shall be given to these tiny insects by collectors, if this small order,
whieh has been considered as insignificant in numbers as well as in
the size of its individuals, should prove to be quite extensive in the
number of its species.  Of the new speeies described in this paper, a
complete set of types has been deposited in the Massachusetts Agrieul-
tural College: a set of cotypes, so far as they exist, has been deposited
in the United States National Musenms; a third set of cotypes I have
retained for my own use. and the remainder I have also deposited in
the Massachusetts Agricultural College. The number of speeimens
from which the species has been deseribed follows each deseription.
Eleven of the thirteen previously described American species have
heen redeseribed as have also a number which I believe have heen
previously described in Europe. Descriptions of early stages have |
been given where known and the anthority therefor noted in each |
instance. Tt will be noticed that in all cases the description of the !
female precedes that of the male, or the latter may be wanting |
entirely. Among the Thysanoptera the females are much miore |
abundant than the males and also more characteristic when both are |
known. For these rcasons all of the descriptions are hased mainly
apon the female. It would be impossible to give a hibliography of
the species of this country without including many references to
European works. Therefore the bibliography is intended to include
the literature of this order for the world rather than for North
America alone.  Eaeh reference has been numbered so that it could he !
referred to by number when desired without repeating the whole title.
Such references have been made by inserting the hibliographical |
number inelosed by a parenthesis where authority for a statement is
referred to, thus, (I).

1 desire here to acknowledge that I am under many obligations to
those who have assisted in making this paper more complete by kindly,
loaning type specimens, withont the examination of which the identifi-
ation of several species could not have been certain. 1 should statet
that these types were not loaned to me directly. but to Prof. C. H.!
Fernald. who kindly took upon himself the responsibility for them, -
but as T have been the one to profit by them it gives me pleasure to
express my thanks to Prof. J. H. Comstock, through whose kindness
T was able to see the type of Limothrips poaphagus; to Prof. Herbert
Oshorn for the privilege of examining at my leisure his type of Thrips
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striata; to Prot. C. P. Gillette for the loan of his supposed 777
striatus; to Prof. H. E. Somers for sending the types of Miss Beach
and Professor Osborn, with their kind permission, to Dy, Henry
Uzel for the positive identification of 7%hr/ps fabuci with his ]'/:/'//;.w
conumunis, and finally to Dr. I.. O. Howard and My, Theodore
Pergande for giving mie access to the material in the United States
National Museum eollection.

This paper forms the major portion of a thesix for the degree of
doetor of philosophy at the Massachusetts Agricultural College, where
it has been prepared under the supervision of Prof. Charles 11, Fernald
and Dr. Henry T. Fernald, who have charge of the work in the depart-
ment ot entomology. To both, for the many ways in which they have
guided and encouraged me in the work of the past three years. I give
my heartiest thanks,

HISTORY OF THYSANOPTERA.

These insects were first deseribed by DeGeer in 174, under the
name Physapus (2).  Linnaus ignored this name and placed the four
species known to him in a genus which he called 77»/ps. locating it in the
order Hemiptera, immediately after his genus (beews (5).  Tn 1806, C.
Dumeril raised the group to the rank of a family, which he called
Vesitarses or Physapodes but retained it in the order Hemiptera
(44). C, F. Fallen (47), in 1814, changed the name of the family to
*Thripsites,” but did not change its ordinal position, and this namne
was retained by Newman (61) as the name of a ** natural order.” which.
however, had only family value. In 1825, Latreille (50) used for
them the names Thripsides and Physapi. A, H. Haliday, in 1836,
puiblished an extensive study of the British insects belonging to this
group and coneluded that they should be given the rank of an
order, for which he proposed the name Thysanoptera (63).  Probubly
about two years later, Burmeister (69) also gave them ordinal rank,
with the name Physapoda, since which time most writers have
adopted one or the other of these ordinal names.  Those who adopt
Physapoda appear to hase their preference largely upon the priority
of Dumeril’s use of the name Physapodes. Physopoda (Physapoda)
being a re-formation of the term. It does not. however, secem to the
writer that this position ean he sustained. as at that time there was no
genus Dhysopus, DeGeer’s name having no standing. as it was given
betore the tenth edition of Systema Naturw,?

It seems therefore that Haliday was the first to give the group the
rank of an order and to apply thereto a properly formed ordinal name:
Thysanoptera, from Sicavos, a tassel, and zrepor, a wing. This
basing of the name upon characters of the wings ix in accord with
gencral usage in the various orders of insects. I believe that Thysan-

a8ece Canons V and XTII, A. O. U. Code, 1892,
Proe. N. M. vol. xxvi—02 6
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optera can claim priovity and corvectness of formation and should
therefore he adopted.

While the scientific name of the gronp has been subjected to so
nany changes, the most frequently used common namne has persisted

unchanged sinee the time of Linnweus. It is nothing more or less
than the name which he gave to the genus Thrips, and is now applied
in the same form to any individual of the order. It is therefore
incorrect to drop the =" when referring to an individual, as is
frequently done.  Thrips is a Latin name derived from the Greek
Spuf, meaning a wood-louse, and ix in the singular number and mas-
culine gender, as will he also all generie names of which it forms the
termination.

Various other common nanes hased upon two of the most striking
characters of the group have also been used to a limited extent: Blad-
der feet (Blasenfusse or Vesitarses), referring to the peculiar structure
of the extremity of the leg, is appropriate and much used by German
writers.  Iringe-wings. from Thysanoptera, has also been used, but
much more rarvely.

SYSTEMATIC POSITION OF TIIYSANOPTERA.

The systematic position of this group has undergone unusual change
since its establishment Dy Linnweus.  Working as he did upon the
most striking superficial characters, Linnweus recognized in Thrips
certain aflinities with the Hemiptera-lHomoptera, in which order he
placed them. About 1328 through the anatomical studies of Straus-
Durcheim and Latreille, suflicient evidence was obtained to lead
Latreille to separate them from the Hemiptera and place them among
the Orthoptera. By other writers they have been regarded as Pseudo-
neuroptera, but at the present time the general opinion is that they
form an ovder hy themselyes.

So far as the writer can learn. the hest work dealing with this ques-
tion has been done by Jordan (304).  His studies were made prinei-
pally upon il iothrips dracen Heeger, representing the Terchrantia
and  %lwothrips brannes Jordan, representing the Tubulifera, but
many other species were also considered and his conclusions are based
upon anatomical (hoth external and internal) and biological considera-
tions.  The following is a free translation of a portion of Jordan’s
conclusion.

In regard to the place of Physapoda, we must classify them according to their
immersed germ band and thetr larval form in the line of the Orthoptera, Homoptera,
ITemiptera, wherein they should be placed according to their anatomy and biology.

In habits the Physapoda, especially the larvie, resemble small Cicadelline. The
hypognathism of Thrips is found in such marked degree that the mouth cone comes
tolie under the prothorax as in the case of Homoptera, especially Phytophthira.
The number and position of the ocelli resembles the Orthoptera s. 1. more than the
Homoptera, while the position of the antennwe is shilar to that of the Orthoptera
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and Aphidie.  In the structure of the mouthparts, the Physapoda are not as far
removed from the Orthoptera as are the Rhynchota; the Physapod proboscis is of a
type between the biting mouthparts of Orthoptera and the sucking mounth of the
Rhynchota, by which it is not meant that the Homoptera have developed from our
Physapoda. The biting mouth organs of the Orthoptera are herce concealed by the
transformation of the mandibles into piercing bristles and the growing together of
the labrnm with the maxillee and labium, while the piercing bristles form a short
tube to the sucking proboscis. In this respect the Physapoda should be considered
as Rhynchota together with the Homoptera and Heteroptera.

Thrips have the free prothorax in common with the Orthoptera =. . and the Ryn-
chota. The development of the meso and metathorax shows that at least the meta-
sternum and mesosternum are nearly equal to those in the Orthoptera, while the
absence of the metaphragma, which is always present in the Orthoptera, and the dis-
appearance of the long metathoracic muscles which are not reduced there, bring
Thrips into close connection with the lomoptera. The first ventral ring i< main-
tained through the absence of the first ventral plate and the entrance of the dorsal
plate into the thoracic covering in the Physapoda just as in many Orthoptera . 1.,
but a quite similar condition is also shown in the first abdominal segment of the
Homopterous Psyllidie, a sign that Orthopteroid characters may he retained even in
genuine Rhynchota.

A reduction of the system of venation of the wing takes place in the Phytophthira
as in the Physapoda, but not in the same degree in the Orthopteras. 1. The Physapod
wing ix a Phytophthiran wing in which the large spread is greatly reduced, as in the
Pterophoridie, by the development of long fringes.

In regard to the concentrated nervous system, Thrips come very close to Rhyn-
chota and are far removed from the Orthoptera, but in this connection it is worth
noting that the aberrant Mallophaga, provided with biting mouth parts, also poscess a
concentrated nervous system. Aside from these doubtful cases, all other Orthoptera
have a developed chain of ventral ganglia. The tracheal system of Thrips has the
small number of three or four pairs of stigmata. We find the stigmata reduced
usually in the breathing organs of holometabolous insects.  Among the Rhynchota we
find it as in the Coceidie; all other Rhynchota and the Orthoptera are holopneustic.
The alimentary canal of Physapoda is characterized by the possession of four mal-
pighian vessels which oceurin like mannerinall Rhynchota with the exception of the
Aphidie which have none, and the Coccidie which have two urinary organs. The
Orthoptera have a large number of urinary tubes, with the exception of the Termi-
tidze and Psocidee with six and the Mallophaga with tour. The long, slender weso-
phagus of Terebrantia which reaches even into the abdomen is found also in the
Psyllidze, the large loop of the midgnt of Terebrantia is characteristic of many IHomop-
tera, but in these the enlargement of the loop of the gut running back, takes place
at the heginning of the midgut.

The male sexunal apparatus, with its simple, often pear-shaped testes, resembles the
Mallophaga about as much as the Phytophthira; the female organs, from the rosette
arrangeinent of the ovarian tubes, resembles the tubes in the Rhynechota; the want
of connective strands of the eggs with the germ area places the ovariex especially
beside those of the Cicadellinie.  The genital armature of the Terebrantia is found in
the Orthoptera and Phytophthira.

Jn anatomical respeets, therefore, the Physapoda come nearer the Homoptera than
the Orthoptera =. 1. There is also a series of biological facts which strengthen still
further the connection of these insects with the Homoptera. First, T would recall
that the Physapoda with their nymph and pronymph stages, in which they take no
nourishment, exhibit a very similar transformation to that which iz known to take
place in Coceid males. The parthenogenesis of Thrips i not Orthopteroid, but a
niethod of reproduction which is peculiar chiefly to the Phytophthira. The frequent
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oceurrence of apterous species without rudiments of wings, the condition that one
sex is w0 frequently winged while the other is wingless, that among the normally
winged species there appear individuals with reduced wings, that the latter phenom-
enon oceurs especially toward autumn; all these are oecurrenees whiech take place to
a eonsiderable degree in the Phytophthira.

The manner of nourishment of Thrips, their life in larval eolonies, the rapid and

snceessive development of each generation, the sucking of plant roots by the larvie,

the periodical swarming of multitudes of the winged species give to Thrips through-
out an Aphid-like character.

Therefore we can not doubt that we must separate the Physapoda from the
Orthoptera s. 1., but we must still determine whether we may incorporate them into
the Rhynchota. If we maintain the division of the insects into eight orders (Thysa-
nura, Orthoptera s. L., Rhynehota, Neuroptera, Lepidoptera, Diptera, ITymenoptera,
and Coleoptera) and inelude in these orders the aberrant Siphonaptera, Mallophaga,
Strepsiptera, the first in the Diptera, the others in the Orthoptera and Coleoptera,
then we must also consider the Physapoda as Rhynchota and divide the Rhynchota
into Heteroptera, Homoptera, and Physapoda.

But if, according to Brauer’s classification, we break up the conglomeration of the

Orthoptera s. 1. into several orders of inseets equivalent to the well-defined Coleop-

tera, Hymenoptera, Lepidoptera, Diptera, and Neuroptera, and also consider the
aberrant Siphonaptera as a single order, just as the Bryozoa, Echinorhyncha, ete.,
represent aberrant typesof worms, then there is no necessity for destroying the unity
of the type of the Rhynchota by the incorporation of the Physapoda, but we can
ereet for Thrips a new order, the phyllogenetic value of which we find in that they
have hranehed off from the line of the Orthoptera-Homoptera-Heteroptera where the
Orthopteroid eharacters of the Homoptera are not entirely suppressed, and that they
exhibit special mouth parts which morphologically still remain somewhat Orthop-
teroid, hut functionally are quite Rhynehotoid. The Mallophaga with their Rhyn-
chota-like nervous system and their four malpighian vessels must have branched off
before the Physapoda. Their speeial connection with the Physapoda arises from
the form of the tracheal stigmata in the development of the thorax in which the
metanotum, as in the Physapoda, is larger than the mesonotum in eontrast with all
Rhynechota and Orthoptera.  1f we collect the Matlophaga, Psocide, and Termitidee
as Corrodentia with Brauer, then we must place Physapoda in the system between
Corrodentia and Rhynehota.

COLLECTION OF THYSANOPTERA.

As the life habits of species of this order differ very greatly, the
methods of collection must he varied according to the species.  The
majority of these insects are to he found in flowers. grass, ete.; many

are found exclusively in turf or near the surface of the ground; others:

are taken most commonly under the bark of trees. on foliage, ete.
For the grass-inhabiting species, I have found a short-handled sweep-
ing net. made of fine muslin, most serviceable. Other cloths may be
used. but the texture must be considerably finer than that of cheese
cloth or many of the smaller species can easily pass through it and
escape.  As a white background greatly facilitates the observation of
these small creatures, the contents of the net may be carefully exam-

ined by slowly twrning it inside out without emptying it or the net.
may be emptied and the contents be examined upon a sheet of white
paper carried for the purpose. Small phials serve as convenient recep- |

{
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tacles for the collections from various plants or other sources and thus
they may be kept separate if desired. The most convenient method
yet found for catehing these lively little animals is to moisten a fine
amel’s-hair brush and place it divectly upon the escaping actively
jumping or fiving forms.  Those that are more sluggish in their niove-
ments ean be easily lifted upon the point of the hrush and transferred
to the phial, which may be stoppered with a cork or wad of cotton. A
label giving sueh data as it is desired to preserve may be placed in the
phial or attached to the outside and a bit of the food plant muay well
be placed inside with the insects. In this hottle they may be kept
alive for some time, if it is not convenient to preserve them at once.

Uzel recommends for collection from flowers, inclosing the flower
kead, insects and all. in a four-cornered paper hag, folding the upper
edge over twice and fastening with a pin.  Flowers of only one sort
should he placed in a bag. The contents of the hags are examined at
home upon a sheet of white paper and the escaping creatures captured
with the aid of a fine brush dipped in aleohol. In winter, dried flow-
ers and grass stems vield many hibernating forms.

Tree-inhabiting species may be found by heating over a white sur-
face. or folinge may be collected and sifted by means of a fine heetle
sieve, which is a great convenience for this work. In this way may he
found also many speeies inhabiting turf, moss, fallen foliage. or decay-
ing bark. The sifting may be done direetly over white paper or the
siftings collected by means of afine bag fastened around the sieve and
examined at the collector’s leisure at home. Some species are known
to inhabit certain oak galls and probably other galls will be found to
shelter other species. The gall is, as a rule, the work of some other
insect which the Thrips has appropriated for its home, but in Aus-
tralia some gallsare said to be formed by the Thrips themselves. Both
Uzel and Jordan state that many inhabit fungi, but I have not vet
found any in such a loeation.

PRESERVATION AND MOUNTING.

Various methods of preserving these tiny inseets have been tried.
Being =0 small that it is impossible to study them without the aid of
a compound mieroscope, the method has heen sought for which would
best preserve the natural form and color of the inseet and the most
satisfactory results have been obtained in the following simple way:

The specimens to be mounted, having been brought into the labora-
tory alive in small bottles, are quickly killed, and at the same time
eleared, by dropping them directly into xylol in which they are left
for about an hour. They may then be mounted direetly in balsam dis-
solved in xylol without danger of cloudiness resulting from moisture
in the inseet body. The mounts are clear, natural colors are well
preserved, and when dried they are permanent and always available
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for study. Working with such small insects, it is difficult to arrange
them satisfactorily upon the slide, hut with patienee and cave this can
he accomplished fairly well.  The wings should he spread, and this
condition has. as a rule, been most easily obtained by transferring the
insect from the xvlol to the center of a elean slide, and then teasing
the wing= out to the desired position by means of a tine bristle.  The
halsaum ix then placed on the cover and gently lowered onto the insect.
As the balsam spreads it tends to carry out the wings. legs, and
antenn:e so that they are in a position for study. It is a convenience
in study to have two specimens on the same slide, one being dorsal,
the other ventral side up.  Specimens of different species should not
be placed upon the same slide. It it is desired to keep a large num-
ber of duplicates, it is not, perhaps. advisable to mount them all in
this way, as they can be fairly well preserved by placing the living
insects directly in about S0 per cent alcohol.  Aleohol is. however,
liable, or even likely, to cause an abmormal distension of the body,
especially wigh Tubulifera, and if some of these distended specimens
are afterwards mounted permanently for study it will e found that
their general appearance has hecome =0 changed that the species is
searcely recognizable.  For this reason 1 can recomniend alcohol only
for duplicates of well known species and never for undeseribed
material.

While balsam mounts, made as deseribed, seent to he hest for pre-
serving the general natural appearance of the insect, mounts made in
another way are more useful for study of the chitinons structure.
Everything but the chitin is dissolved by allowing the specimen to
mascerate for from twenty-four to thirty-six hours in a cold 10 per
cent solution of caustic potash, or hy hoiling for a few minutes in a
little of the same =olution. When thoronghly cleared the specimen
may be mounted directly in glycerin, or washed in water, dehydrated
in aleohol followed by xylol, and then mounted in balsmu.  Such
mounts can be examined under high-power lenses and reveal many
fine details of chitinous strueture which can not be seen in ordinary
mounts.

A few words in regard to glyeerin mounts may saye some one such
disappointment and loss as my experience with them has caused me,
During one summnier quite a large number of mounts were made by
placing the insect directly into glycerin contained in a low cell, made
either of white zine cement or hard glycerin jelly, the cover olass
being carefully scaled on with the white zine cement in ecach case.
These mounts were beautifully clear at first and were placed aside for
study during the winter.  When examined again after a few months
they were found to be ruined and worthless.  Nearly every specimen
was more or less thickly covered. especially around the spiracles and
thin membranons areas, with dense clusters of white, needle-like
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erystals, many of which were also floating through the glycerin.
As a vesult these slides; containing most of the results of a sunmmer's
collecting, had to be thrown away. The exact composition of the
crystals was not determined. but it is nuppn\od that they were mostly
pllO\])hdtC\ which had been dissolved in the juices of the insect's b()d\'
Ax the juices were gradually drawn out, the phosphatic salts, not
being soluble in the glycerin, were deposited as the white erystuls,

There are still other objections to glveerin as a mounting medium
for Thysanoptera, though it may bhe all right for other insects. The
dark piginent of the eyes is frequently dissolved out by glycerin, and
spreads all through the head, suffusing it with a dark color, which
obscures all details in that region. Furthermore, glycerin does not
preserve the tissues of the body fora very long time.  They gradually
go to pieces, the segments spread apart, and the mount hecomes
worthless in the course of a few years.  Of course this objection to
glycerin does apply to the mounting of chitin which has heen cleared
from all soft tissues hy treatment with caustic potash solution, as
chitin is unaftfected by glveerin.

EXTERNAL ANATOMY.
INTEGUMENT.

Adult.—The chitinous skeleton of these insects is quite fim.  The
body wall is made up of strongly chitinized, rigid plates joined together
by thin and very flexible membranes. The texture of the Dlates
appears usually to he quite uniform in different parts of the same
specimen.  In the head, especially, several of them are so smoothly
joined that no sutures are visible. The thin connecting membrane
may be smooth and of a uniform thickness, or, as in many parts of
the Tubulifera, it may show a peculiar structure in the nature of regu-
lar. distinct, very minute, plate-like thickenings. varving in form hut
often cireular or hexagonal, giving a decidedly granular appearance to
the area.

The chitin is frequently thrown into more or less distinct folds or
ridges, most frequently transverse in direction, but often branching
and running together to form a reticulated structure. The back of
the head and the pronotum are most frequently marked in this way.
Sometimes the ridges become very thick and pronounced, and form a
regular network over the surface so conspicuous as to be of use in
classification (72cliothrips, Purthenotheips, see Plate VI, fie. 64). This
reticulation may extend over the whole outer surface of the body,
legs. and even the fore wings, but always seems to he heaviest upon
the head and pronotum. It is not known to occur in the Eolothripid:e,
but is found in several species of Thripidee, and T have discovered it
in an undeseribed species of Phlwothripidee.
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In certain parts of the body there are found invaginations of the
chitinous, external skeleton serving as advantageous points for the
attachment of muscles.  These can best bhe seen on the meso and
metasternal plates of winged species of Thripide. and are darker than
the plates in color. Many species show a narrow. transverse line
across the second to seventh dorsal abdominal plates near the anterior
edee of each. This dark line is caused by a chitinons, ridge-like

thickening forming an avch on the inside of each of these plates.

The chitin of the skeleton is rarely entirely unpigmented. Pig-
mentation may take place in the cuticle itself, when the color is usually
garay. vellow, hrown, or black, or color may appear from pigments
deposited in the hypodermis or fat-body. Such deposits are usually
very irregular and of a vellow. red. or purple color. Pigments are
trequently present in both places in the same individual. Metallie
colors do not oecur.

Lurea.—The chitin of the larva is much less firn than that of the
adult. and there is searcely any differentiation in texture or structure
between the plates and connecting membranes.  The surface is not
reticulated, but is usually considerably wrinkled transversely and
roughened. though sometimes it is quite smooth.

Pigments are rarely present in the chitin of the larva. and when
they do oceur the colors seem to be Jimited to gray. yellow, or brown.
Larve arve usually of yvellow or red color. but these colors are due to
hypodermal or fat-body pigments. and to some extent, perhaps, to the
body fluids.

[upe.—The delicacy of the chitinous covering of the early stages
can be scen during the period of transformation. It is then thin,
smooth. and often shining. The cuticle forms a delicate sheath around
the wings, antenne, and legs, and toward the end of this stage can be
plainly seen separated from the body of the inclosed adult.

Intequmental appendages.—These are present in the form of hairs,
bristles, or spines which are variously moditied. They are frequently
borne upon small warts or tubercles which can be most distinetly seen
upon the cheeks of many Tubulifera. The membranes of the wings
are thickly set with mieroseopic hairs, usually either darker than the
membrane itself or sharing its color. In some species (Sericothrips,
various species) the abdomen is also thickly set with microscopic hairs,
giving it a sleek, velvety appearance. and whorls of similar minute
hairs often mark the antennal segments.  The posterior fringes of the
wings are always composed of long slender hairs, usually more or less
spiral or wavy in appearance and inserted either directly into the edge
of the wing (Tubulifera) or attached by a joint to a fixed base upon the
edge (Terebrantia). This joint allows of motion only in the plane of
the wing and toward its tip; it facilitates the folding of the hairs into
line with the edge of the wing when the latter is hrought to rest.
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In nearly all species numerous short, small spines are horne upon
the various parts. especially upon the prothorax. legs, and antennz.
Larger and more conspicuous spines or bristles mark especially the
exposed parts of the body such as the vertex of the head, the angles
of the prothorax. the veins of the wings in the Terehrantia, and the
last two or three segments of the abdomen.  Special moditications of
these larger spines are found in many adult Tubulifera in the form of
hairs which have usually a slender shaft and at the tip are roundly
knobbed or irregularly funnel-shaped, though sometimes they are
short and cut otf squarely at the tip where they are fully as laree as at
their hase.

Larve and pupe of both suborders, in many eases, bear such
knobbed or funnel hairs which. when present in the pupw, are even
longer and more stender than in the larvie. The spines in many cases
are placed in quite regular segmental rows. both in transverse and
longitudinal directions.

HEAD.

The form of the head is peculiar and extremely variable.  (See figs. 4.
14, 27, 55, 93, 107, ete.) Bat while this variation is great between
different species, the proportion of length to breadth in the same
species is very constant.  The different hCl(‘lth\ forming the head are
so completely fused as to be indistinguishable and we can therefore
designate the regions of thc head on]\' in a general way. The dorsal
portion hack of the eves is called the occiput, that between the eyes
and extending iommd to the bases of the antennw is the vertex.
between the bases of the antennae and the attachment of the mouth
cone on the ventral side is the frons, while the sides of the head are
called the cheeks (genwm of other ()l‘d(‘,l.\). The usual appendages of
the inscet head are present and will be considered separately.

Autenne.—These are inserted upon the extreme front of the head
and stand quite closely together upon the front margin between the
eyes. They are always much longer than the head and may be two or
three times as long.  The number of segments is a character of much
importance in elassification and varies from six to nine. The form of
the segments ranges from eylindrical to almost spherieal, and this
character is also of importance in classification.  The spines upon the
segments become more numerous as the apex is approached, and on
the intermediate segments are mostly borne upon the apical half of
cach. The Folothripide lack the specialized form and arrangement
of the spines which is found in Thripidwe; their antennwe are quite
unifornily clothed with short hairs or bristles. In the Thripidwe this
general hairiness is lost, exeept in those species having whorls of hairs
around intermediate segments, while a few much longer and usually
more conspicunous spines are developed.  The antennal spines of Phlce-
othripidee resemble in a general way those of Thripidie. In both
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these families certain spines seem to have undergone much moditica-
tion and to have become specialized as sense organs of some particular
sort.  (See Plate X1, figs. 123, 124.)  They are larger than the unspe-
cialized spines, thin walled and almost transparent. and usually end in
a blunt point.  In some species they are quite prominent, but as a rule
are inconspicuous and require a careful adjustment of the light to be
clearly seen.  They are always simple in Phlwothripide and ave
usually horne upon segments three to tive, sometimes three to seven.

In the Thripidae similar structures arve found. but they have under-
cone even greater specialization in most cases. In a few genera
(Clivothrips. Linothrips, Aptinothrips. and Darthenothrips) they arve
simple and stand singly, one to a segment, upon the outer (mglo.\ of
sconients three, four. und sometimes five, and upon the inner side at
about the middle of ~xix. In most cases, however, it appears that two
of these specialized spines have approached and united at their hase,
so that we find upon the upper side of segirent three and the under
side of four. near their tips, a peculiar erescentic organ having the
same apparent structure as the specialized spines just deseribed and
borne upon a small stalk standing in a clear, membranous arca.  (Plate
XI, fig. 123.) In some cases these organs are shaped much like the
horns of cattle and are curved in two (]lleC‘tl()llh. being curved forward
and also toward the axis of the antenna.  The fifth scgment sometimes
bears a simple spine and another one ix also well developed upon the
inner side of the sixth. The function of these structures is uncertain,
but they are usually called sense cones.

the .Eolothripide an entively ditferent type of sense organ is
found, thongh the two may possibly have much the same tunction.
Upon the underside of segments three and four are narrow. much
elongated lTongitudinally, thin, membranous areas, situated upon the
outer half of each segment and a very small round spot of similar
structure is similarly placed near the tip of segment five.  (Plate X1,
fig. 122.)  These membranouns areas strongly suggest an auditory
function, but this is, perhaps, only a possibility.

Abnormal antenne are not uncommon, and one or both may he
deformed.  The most common variation is in the line of a reduction
in the number of segments through the fusion of two or more of the
apical ones.  Such deformed antennw may not be shorter than the
normil ones, but there is usually some reduction in length. In one
ase, at least (Lptinothrips rigfus var. connatticornis), there occurs a
regular and apparently normal fusion of the two segments constitut-
ing the style of the typical form with the sixth segment (Plate V, figs.
52, 54), which in this case is considered as a varictal distinetion. An
increase in the number of segnients above the normal. by a division of
one or more, is not known.

The antenn:we are carried extended forward in front of the head, and



X0.1310. NORTH AMERICAN THYSANOPTERA—IIINDS. 91

are not normally laid back along the hody when at vest. In the
Terebrantia the first two segments are usually markedly hroader than
the others. :

Larval antennwe vary considerably from those of adults. The num-
ber of segments is constantly smaller. and the form i generally
changed.  Sense cones are not present, and the arrangement of spines
is quite different from that in the adult.

ORGANS OF VISION.

Lyes.—Adult Thrips possess faceted eyes, which are borne upon
the front angles of the head and extend downward onto the frons
about as far as they do upward onto the vertex: rarely they are situ-
ated farther back upon the sides of the head, but still near the front.
They are circular, oval, or reniform in outline. The size and number
of facets varies considerably in different species, as does also the closo-
ness of the facets to each other. The eves are quite large. as com-
pared with the size of the head. being together about one-half the
width of the head through them. In many species, especially in Tere-
brantia, they are strongly protruding ( leliothrips, Parthenothrips).
The individual facets are nsually considerably swollen, and small hairs
project from hetween them, thus giving the eye a peculiar resem-
blanee to the surface of a raspherry.  The cornea is quite thick. trans-
parent, usually slightly tinged with yellow, and appears like a light-
colored margin around the outside of the eye. The part of the head
closely adjoining the eye ix frequently also much lighter in color than
the remainder of the head.

The pigmentation of the eye is dense and dark, so that, as a rule,
by transmitted light the eve is entirely opaque, while by refleeted
light it may be red or very dark purple in color,

The eyes of larvie are much smaller and simpler than those of the
adults. They consist of hut few large, separated facets, and are situ
ated farther back upon the sides of the head.

Ocelli.—These are adult structures, and are not present in larvee,
though the pigment of the developing ocelli can sometimes be seen
late in the larval stage. They are not always present, however, even
in the adults. They are threein number, situated more or less closely
together hetween the eyes on the vertex of the head. and are placed
always in the form of a triangle, with its apex forward. Rarely only
two ocelli are present, and it ix then the front one which is wanting.
Ocelli are present in all winged forms, and usually also in the short-
winged forms of winged species. They are absent, however, in
entirely wingless species.

MOUTIE PARTS.

The mouth parts of Thrips are difficult to study, and so peculiarly
modified that it has been found hard to determine their homologies.



O

p PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI.

This fact accounts largely for the many changes which have been made
in the classification of this group. It is now generally admitted that
their action is largely suctorial.  They exhibit structures which seem
to show a transition from a mandibulate to a haustellate form, and for
this reason are of peculiar interest.

Ax a whole the mouth apparatus appears as a broad, unjointed cone
attached to the extreme posterior edge of the under side of the head,
being carrvied so far back that its attachment to the rest of the head
lies lavgely under the pronotum (Plate X, fig. 111). The apex of the
cone is usnally quite sharp, but never as slender as in the Hemiptera,
and lies, when at rest. in a depression of the prosternum hetween the
fore coxae.  In many species the mouth cone is bluntly rounded. In
the Terebrantia it is attached to the frons by a strongly chitinized
thickening. running more or less obliquely across the under side of the
head. In most species this dark thickening is nearer the left eye than
the right and is conneeted by a similar thickening with the margin of
the left eye (Plate X1, fig. 120). This connection is wanting on the
right side, though a portion of the thickening still remains elose to the
right eye. In the Tubulifera the base of the mouth eone is much more
nearly symmetrical and the connections with the eves are entirely
wanting (Plate XI. fig. 127).

Asyminctry.—So far as we can learn, Prot. H. Garman was the fivst
to call attention to the very peculiar asymmetry which is characteristic
of the wouth parts of the members of this order, and he gave a new
interpretation to certain of these parts, which we believe to be correct.

Not only is the connection of the mouth cone, as a whole, with the
frons asymmetrical, but also some of the individual parts of the mounth
are markedly so. The most striking of these are the form of the
labrum and the absence of the right mandible. These parts will be
considered more in detail by themselves.

Labrui.—The labrum forms the frount wall of the cone (Plate X1,
figs. 120, 127). It is decidedly asymmetrical in all Thysanoptera, but
especially so in the Terebrantia. It is irregularly triangular in form,
does not reach to the endocranial thickening, but is attached by its
broad base to the clypeus by an indistinet membranous connection.
From the base it narrows to the tip, where it is more or less rounded
in Terebrantia, but is quite pointed and spine-like in many Tubulifera.
though bluntly rounded in others. It is drawn out much farther
toward the right cheek than toward the left, and on the right side also
approaches most closely to the transverse thickening. The labram is
usually abruptly darker in color than the area between its base and
the transverse thickening.

Mawillee.—The mixille are broad, flat, and external. Like the
labrum, they are wedge-shaped or triangular in general form, and they
constitute the side walls of the mouth cone. They taper toward their
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tips, where they are qmte bh{ll pl\ pomted and ~,t101101\' chitinized, (md
may reach slig‘l)tl_v heyond the labrum. At about the middle point of
the side of cach maxilla is borne a two or three segmented palpus.
In the AKolothripidie this is always three segmented and geniculate;
in the Thripidie it is composed of two or three approximate ly equal
segments and is straight, the segments being cvlindrical but decreas-
ing successively in diameter; in the Phlm()thn])ldm it is ablways two
segmented and the segments are very unequal in length, the hasal one
being short and rounded while the second is long, \londu, and eylin-
dr 1@‘11 The terminal segment is in all cases provided with a fow touch
bristles which are but rarely distinetly and easily visible.

Labirwm.—The labium is believed to be formed by the union of the
second pnir of maxiilae and in many inseets evidence of this can be
seen, but in the Thysanoptera there is no visible suture along the
median line, though sometimes a deep median notch is present at the
tip. It forms tlw hind wall of the mouth cone and is, as a rule, con-
siderably broader at the tip than the other parts. In many species. of
Tubulifera especially, it is very broad and heavy at the tip, but in
others it is narrowed and the whole mouth cone is then usually clon-
gated and pointed.  Standing elosely together, each upon a membra-
nous space a little to one side of the middle of the tip, are the two or
four segmented, cylindrical, labial palpi. The maximum number of
segments is here found also in the Folothripida, and the minimum
number in the Thripide and Phleothripidae.  Around the tips of the
labial palpi are borne a few touch bristles similar to those upon the
maxillary palpi.

Within the hollow cone formed by the parts just described lie the
protrusile, piercing organs of the Thysanopteran mouth. These
organs are three in number and of two kinds. Their homologies have
been confused by various writers.

Mendible—This is the large, unpaired, piercing spine lying on the
left side in the mouth cavity. It has been variously interpreted as
epipharynx, mouth spine. ete. In the right side of the head there is
no trace, or but a mere vestige, of the corresponding organ. The
ahsence of the right mandible appears to be closely correlated to all
the asymmetry of the mouth parts of these insects. The mandible con-
sists of two parts, though these are not separated in any way. The
large hutbous hase appears to be mostly muscular and is attached to the
endocranial thickening behind the left eye close to the angle which is
made hy the endocmnlum at this point, and about in line with the
branch from this thickening running to the left eve in Terchrantia.
which braneh thus appears to form a strong brace.  On the right side
the absence of this endocranial branch is doubtlcas due to the non-
development of the right mandible, and the labrum has grown out

farther on the right side to take the place in some measure of the
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wanting structures.  The muscular base is short and abruptly con-
stricted, and from this point to the tip the mandible continues as a
slender, strongly chitinized spine having a very sharp point. This
structure is capuable of protrusion for only about one-fourth of its
length, and therefore appears to be used only for piereing the outer,
tougher tissues of plants.  The mandible in the Tubulifera is decidedly
shorter and more hent than is that in the Terebrantia.

Mawillary lobes.—This pair of piercing organs has heen considered
by the majority of writers as the mandibles, but such they surely are
not. Dissection shows that they are attached by a movable joint to
the hases of the maxillie.  Each lobe is composed of two parts: A short
basal, muscular arm or lever attached to the maxilla, and at the other
end united to the enlarged, muscular base of the spine which is very
slender and strongly chitinized. These spines are longer and more
slender than the mandible and are developed alike on cach side.  When
retracted into the mouth, the basal arm or lever extends obliquely for-
ward so that the lever forms an acute angle with the spine, which then
reaches just to the mouth, but when protruded the lever is brought
down toward the mouth so as to straighten this joint, and the spine is
thus thrust out from the mouth opening to a considerable distance.
As these spines are more slender and protrude farther from the mouth
than does the mandible, it appears probable that the latter is used to
start the puncture through the hard, tough outer tissues, while the
wealker lobes of the maxille, penctrating deeper through this opening,
reach into the inner tissues.  Some writers have stated that the three
spines are hollow and used as suction tubes, but I have not found this
to be the case in the species examined.

There is o marked difference in length of the maxillary lobes in the
two suborders. In the Tubulifera they are extremely long, and when
retracted curve far forward under the eyes, while in the Terchrantia
the bend of the lobes scarcely reaches beyond the transverse thickening.
In the Tubulifera these lobes are altogether longer than the entire head
and can be protruded in many species as far as the hind edge of the
mesosternum.

Other month structures.— Attached to the inner surfaee of the labium
are certain other chitinized structures hard to describe and of uncer-
tain homology, but considered by some as an hypopharynx.

Larvae.~The mouth parts of the larva are much the same as those
of the adult. though weaker and less strongly chitinized. The chitin
of these structures is shed at each molt, and may then be seen con-
nected with the cast-off skin.

Movements of mouth parts.—The parts forming the external-wall of
the mouth cone are not free, being united by a membranous connection
along their sides. At the tip of the cone there is a small opening. It
thus appears that structurally these insects are incapable of biting or
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chewing their food to any degree, though it has heen stated that par-
ticles of leaf tissue have heen detected in their excrement. This may
be accounted for by the fact that the mouth parts are quite strongly
chitinized at their tips, and so may serve, to some extent, to rasp
or tear the tissues, small particles of which may be drawn into the
_alimentary canal with the sap.

THORAX.
(Plate X1, figs. 116-119, 125-127.)

The thorax ix composed of three distinet segments, each of which is
well developed.  The prothorax is separated from the mesothorax hy
a deep constriction and is freely movable. The other thoracic seg-
ments ave closely grown together and form what ix convenientiy
alled the pterothorax.  The larval thorax shows no particular chitin-
ized plates and its whole structure and the arrangentent and develop-
ment of the spines have been but little studied. .

Most previous descriptions of the thoracic structure of these inseets
have been very brief. Unfortunately Dr. Uzel has given the entire
anatomical part of his monograph in Hungarian, and therefore his
description of the thorax has not heen available. Tt is evident that
there is considerable variation in the thoracic structures in different
species, and it may be that when carcfully worked out these parts will
be found to have considerable importance in classification, whereas
they have not been nsed in this way heretofore. A general deserip-
tion of the parts of the thorax is difficult to give and must he subject
to much modification in many species as the homologies of some parts
are not well established.

Lrothorar.—This segment is as wide or wider than the head and
varies much in its proportions and form. It is rarely much longer
than wide, usually exceeds the mesothorax in length, and in most cases
approxmately equals the metathorax. The form in the Terebhrantia
Is usnally more or less rectangular, with the sides and hind edge espe-
cially somewhat rounded.  This form is also found in some Tubulifera,
but as a rule among them the thorax 1s trapezoidal, being much wider
at the hind edge than at the front. This t rapezoidal form appears to
be closely related to the development of the fore legs, siee in the
genus (hirothrips where the fore legs are extremely thickened there
15 found the same form of prothorax as in the Tubuliferan genera
where the fore femora are also enlarged.

The pronotum is strongly chitinized.  In the Thripidee it is nsually
more or less transversely striated and often bears numerous small
spines. In the other families it is generally smooth,

In most Thysanoptera the prothorax bears long conspicuous spines,
the number and ar rangement of which are much used in classification.
These stand usually around the outside of the pronotum—one or two
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at each angle and a pair on each of the transverse margins, and in
some species one in the middle of each side.  The maximum number

is therefore twelve.  When only one or two pairs are present they
ave at the hind angles. The form and size of these spines ix also varia-
ble. They may be quite short and inconspienous or nearly as long as
the protonum itself.  In many Pleothripidie they are knobbed or
funnel shaped at the tips.

In a number of species of Tubulifera, a division of the pronotum
into plates near the hind angles has been observed. Two triangular
plates coming up from behind the middle on the side and at about the
hind angles meet at a point considerably within the margin and above
the fore coxar. The prosternum is less strongly chitinized than the
pronotum and at about the middle of the fore edge is often indented
to accommodate the mouth cone. The insertions of the fore coxw are
at the hind angles and the distance hetween them depends upon the
width of the hind edge of the prothorax. [n some species the proster-
num appears to be entirely membranons, while in others there are two
small plates between the coxa near the hind margin.  The episternum
and epimeron are nore easily distingnishable in most Tubulifera than
in Terebrantia.

Mesothorar.—The mesothorax is a broad, short segment, often the
broadest of the body. The mesonotum is shorter than the mesosternum,
though the latter approximately equals the metasternum as a rule, in
consequence of which the division between the meso and metathoracie
segments is oblique.  The mesoscutwun is usually a rather hexagonal
plate. somewhat broader than long, and has thickened edges which are
bent inward and used for the attachment of museles, as is shown hy
cross sections of this region of the body. A narrow prescutum can
be easily distinguished in some species, though in others it appears to
be closely fused with the seutum. On each side of the scutum is a
membranous area upon which the fore wings are inserted, at the
bases of which there are ehitinous thickenings for the attachment of
muscles and also serving as pivotal points. A small, curved, triangular
tegula is present in many, if not all, Terebrantia. Upon its broad
edge, next the base of the wing, it is furnished, in .Kolothrips, with
2 row of five or six small, stout spines whieh point directly toward
the base of the wing, upon which, very near its base. there stands a
somewhat larger, curved spine which, when the wings are extended
in flight, points toward and would appear to engage some one of those
upon the tegunla. This is a peculiar and interesting strueture the
purpose of which ean only be conjeetured.  In Thripide the tegula is
present, but I have found no species having the spines fully developed,
thongh little knobs or vestiges of such structures are present in some
cases.  The tegula is not always distinetly visible. At each anterior
angle of the mesothorax there is a larger or smaller spiracle, which is
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usually much elongated and narrow in Terebrantia. while in Tubulifera
it is more rounded. In front of the spiracle a narrow plate extends
up over the shoulder and meets the mesoscutum. This plate in some
ases s only an upturned portion of the broad mesosternum., but in
others ix distinctly separated therefrom. This plate may be called the
episternum, either separate or fused with the mesosternum.  Behind
the spiracle and below the attachment of the fore wings, there arce one
or two uite broad skeletal pieces which are rather triangular in shape.
The mesosternum usually covers the whole ventral surface of the seg-
ment and its edges bend upward at the sides (e. .. /leliothrips, sce
Plate XL fig. 11%). In some species, however, it is an hexagonal plate
similar to the mesoscutum and but little larger, while the episternal
and epimeral plates are elongated and meet the sternum upon the
ventral surface.  Upon the median line of the sternum there ix in all
species, though very weak in the wingless ones, a quite deep chitinons
mmvagination more or less forked and serving for the attachment of
strong muscles (Plate XE, figs. 117, 119, 127).  These endothorieie
structures are plainly visible in most species.  The middle legs are
inserted far apart at the very hind angles of the mesosternum.

dctathorar.—This segment ix usually slightly narrower than the
preceding and generally tapers slightly to the base of the abdomen.
Its dorsal plates are two. usually distinctly separated: a scutum and a
sentellum. — On cach side of these a membranous strip continuing that
from the mesothorax, extends backward to the base of the abdomen.
The hind wings are attached guite close to the fore wings and in a sim-
ilar manner.  Near the bases of the hind wings lies in Tubulifera a
very distinet rounded or oval spiracle. This spiracle is present and
visible in many (Uzel says **all ") Terebrantia, but I have been unable
to find it m some species: in others it is extremely small and appar-
ently functionless, while in still others it can be distinctly seen. The
metasternum isx broad and its edges curve npward around the sides of
the hody. At the front edge of this side lies a narrow triangular
plate, the meta-episternum, while the meta-epimeron is here a narrow
elongafed plate lying above and close to the upturned edge of the
sternum.  The metasternum  bears also a prominent endothoracic
structure in the middle and the edges of the plates are often bent
inward and thickened. The attachment of the abdomen is so oblique
that the hind coxa lie beneath the first abdominal segment.  The hind
coxze are well separated and the sternum usually projects hack between
them as a distincet lobe or conical protuberance.

Variation in the structure of the ptevothoraz inwingless species.—The
pterothorax is similar in both short and long winged individuals and
we may expect to tind at times long winged specimens of nsually short
winged species. In species which are entirely wingless. however. or
In those one sex of which isx always wingless, & marked variation in
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the structure of the pterothorax is evident in the wingless individuals
(Plate X1, fig. 125). The size of the pterothorax beconies greatly
reduced in such cases as no ereat muscular development is needed to
move the legs alone and the pterothorax is, perhaps, but little larger
than the prothorax. The dorsal plates of both segments lose the nsual
form and bhecome rectangular and transversly broadened, extending
over the membranous space which is usually present along each side.
No traces of wings are present and there is no longer any place for
them.  As a consequence of the decrease in musculature the endo-
thoracie structures have beconte very much weaker, though still plainly
visible.

APPENDAGES OF THE THORAX! LEGS.

The legs of Thrips are among their most characteristic structures
and can hardly be mistaken for those of any other insects, whether
short and powerfully thickened or long and slender. They are com-
posed of the usual parts of the insect leg, which may be readily dis-
tinguished. The attachments to the thorax are quite far apart and at
the very hind edge of cach segment. The fore legs are often shorter
and thieker than the others and more specialized.

Cvra.—This basal segment is large, usually subconical and quite
freely movable. The fore coxw, especially in Phleothripidae, often
hear a few short, very stont, sharp spines and one long spine at the
outside, but aside from these spines the coxw exhibit little that secems
to be worthy of note.

Trochanter.—This is a short, small segment hetween the coxa and
the larger femur, its line of attachment with the latter being often
considerably oblique.

Jenmr.~—This, the first prominent segnient of the leg, is quite long
and more or less eylindrical or fusiformi.  The fore pair is frequently
distinguished by much greater thickness than those of the other legs,
(especially in Phleeothripidee), the enlargement taking place in the upper
side of the base and diminishing toward the outer end.  In Chirothirips
the lateral surface is strongly chitinized and bent backward somewhat
at the tip so as to appear almost tooth-like at that point. In thickened
femora. especially. the inner side toward the hase is grooved to receive
the base of the tibia when the latter is closed inward, and in a few
species with this kind of femur the angles here have hecome sharply
pointed and chitinized so as to form two sharp teeth at the tip (Plate
VIII, figs. S84, 90).

17hia.—The tibia is, as a rule, about as long as the femur and more
nearly evlindrical or often club-shaped in form. It is most slender
near its hase wheve it is often slightly hent. At the extremity within,
in a few species, the tibia bears an erect, stout, recurved hook or tooth
as it is usually ealled.
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Zursus.—This is the most distinctive part of the leg.  Asa rule it
is composed of two segments, though in larve and the fore tarsi of
many species hut one is present. The division between the two is
oblique so that the under surface of the first segment ix longer than the
upper. Both segments are more or less eylindrical. The List seoment
terminates in a cup-shaped or hoof-like end which has heen mistaken
sometimes for a third tarsal segment.  Upon the inner side of the tore
tarsi are found structures which are nearly always characteristic of
families. The .Eolothripidea, in both sexes and it is stated also in the
pupal stage, bear upon the tarsus a peculiar hook-like structure the
function of which is not understood. (See Plate L. fig. 9.) The finger-
like hook ix bent back upon itself. pointing toward the base of the
tarsus and almost touches the point of a short, stout spine standinge
ercet at its tip. In many species of Phlwothripidwe. though not in
all, there is on the inner side of the tarsus a more or less stout tooth
which stands nearly erect and is slightly recurved at its tip, and when
this tooth is strongly developed. the tarsus, so far as is known, has
only onc segment. The development of this tooth seems also to he in
proportion to the degree of development of the fore femur and its
function appears to be to act as a hook in giving a firm hold and thus
assisting the little creature in crawling through small places.  Some
Phlweothripida show no traces of such a tooth and all grades of develop-
ment can be found in different members of this family. Both sexes
usnally possess sueh a tooth, though that of the male is sometimes
much stouter than that of the female. In the Thripidae the tarsi arve
simple, without either of these structures in nearly all species, only a
few having a small tooth.

The tarsi are usually said to be clawless, but I do not consider this to
be always the case, for some species have one and some two distinet,
apparently movable claws on the sides near the end.

Spines.—Each segment of the leg may bear numerous spines. and
some of these may be particularly well developed and worthy of note.
In many Tubulifera there is upon the inner and lower xide of the
femur near its base a slender spine very much longer than any of the
others. The hind tibiw in most species of Thripida is furnished with
a row of stout spines along the inner side and in muany species a pair
of similarly stont spines is borne at the tip of each tibia. Other
specialized spines are sometimes found.

Bladder.—This structure, so remarkable and characteristic as to
suggest the name Physopoda for the order, is protrusile from the end
of the last tarsal segment. It is found in all species and in hoth adults
and young, but its structure and action does not seem to be quite the
same in the mature and immature stages.

As has been said, the end of the adult tarsus is cup-shaped. The
wall of the cup is firm and in some parts, espeeially the underside,
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strongly chitinized. Into the mouth of this cup is titted a very deli-
ate, protrusile, membranous lobe or bladder.  When the foot is
raised or at rest. the bladder is wholly withdrawn into the end scgment
and becomes invisible, as is the case in a majority of mounted speei-
mens.  The end of the tarsus is now blunt and flat and often scems to
be minutely haired. The bladder is, however. always protruded and
brought into action when the tarsus ix put down or brought into con-
tact with an object. The membrane is then pushed out and forms a
lobe, larger in many cases than the cup portion which had previously
wholly contained it.  The mechanismi of this complicated structure is
very interesting but difticult to study. It has, however. been worked
out. partially at least, by both Jordan and Uzel. The following para-
graph on this point is gathered from Jordan’s description and my
own observations:

Bladder mechanism.—A strong chitinous rod, attached to muscles
in the tibia, runs out through the tarsus and ends in the hroadeued,
heavily chitinized under surface of the cup. The end of the plate is
drawn out into weak cords running to the outer parts of the enp wall.
Opposite the chitinous rod lies a double fork provided with a joint.
The fork is cut short at a chitinous rod lying in the terminal seg-
ment of the tarsus and is movably jeined thereto.  Both arms of the
forlk are connected with the chitinous rod at their base by a tendon.
Between the fork and the terminal plate of the chitinous rod the wall
of the cup is usnally thin and quite transparent, but in Phleeothripidae
especially it is quite strongly chitinized and opaque. Looking down
upon a toot that is inactive (bladder retracted) so that the chitinous
rod lies along its middle line, the end appears more or less pear-shaped
and small.  Upon the surface lies the terminal enlargement of the
rod. while the double fork oceupies the sides. Between the tips of
the fork the extremity appears folded in toward the middle. When
the foot is brought into action the chitinous rod is drawr back sonie-
what, so that the attached fork is erected and spread out.  Tue vrevi-
ously invisible bladder is now thrust out from the end of the tarsus.
The endx of the fork and the chitinous rod continue into the bladder
wall as fine rays.  The bladder is elastic and very mobile. easily ae-
commodating its shape to the surface upon which it rests.  Looking at
a larval tarsus from the side, the chitinous rod ix seen to ran obliquely
from the middle of the tibia to the under wall of the cup. Here it
appears to end suddenly without being broadened into a plate as in
the adult; still the end of the rod is continued into the wall of the cup
as fine rays.  The dorsal part of the enp is occupied by a curved claw,
the basal part of which is attached to a sort of bracket-like thickening
of the wall of that part of the end segment at the base of the cup.
Furthermore, the base of the claw is united to the chitinous rod by &
sinew, and above the extremity of the claw the tarsus is drawn out’
into & membranous, longitudinally folded lobe. When viewed from
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ahove, it is seen that the bases of the claws are strongly broadened
within and somewhat lesx so without, and that the inner prolongations
touch and are flexibly joined together.  Both claws are supported upon
the bracket-like ring at the base of the cup, while the folded mem-
branous wall reaches heyond the claws.  The chitinous rod unites near
the support with the two tendons coming from the outer projections
of the claws.  When the bladder is hrought into an active condition,
the elaws bend ont from each other and the folded portion hetween
them spreads out, while the distal portion, unseen in the inactive tfoot,
becomes pushed out as the bladder. By a proximal pull upon the
chitinous rod the tendons are drawn baek and the claws therehy arve
spread out, moving around the bracket-like support with which they
are connected as ona pivot.  As the claws are grown together with
the folded lobe, the lobe must be unfolded. but this does not explain
how the membranous lobe can he protruded as a swollen bladder. If
a swollen bladder be pricked or ruptured the hlood pours out and the
bladder collapses quickly. We must therefore conclude that hlood
pressure, acting with the mechanism just deseribed, is largely instru-
mental in the protrusion of the bladders.

Other organs of doubtful Function.—In the hasal segnment of the
tarsus or the extremity of the tibia there has been found in a few
European species a small. pear-shaped organ which has been consid-
ered as a gland, and some have thought this the strueture which pro-
duced the swelling of the bladders, but as this supposed gland is much
smaller than the bladder which it is supposed to fill, this ean not be,
and its function remains still problematical.

Near the line of union of the femur with the trochanter, Trybom
has found in certain Pheothripide an organ or a group of organs
which suggest to him the auditory ovgan on the base of the tibia in
some Locustidie.  Trybom speaks of “this structure as an clongated.
thinly chitinized area. almost transpavent.  The areasare found on the
side of the hase of each femur near the line of its union with the
trochanter. They are variable in shape and may be different on the
opposite legs of the same pair.  Tn each light arca is a row of round
structures having a dark point in the center of each.

These peculiar structures are . small and easily overlooked. but
Trybom has seen them in many species of Terebrantia as well as
Tubulifera, and the writer has seen them in every speeies in his own
collection. It appears, therefore, that they are always present, but as
to their function we can only guess.

WINGS.

The wings of Thysanoptera are no less characteristie than are their
feet. To be sure each character shown by them may be found in the
wings of some other group of insects: nevertheless the combination of
characters found here is unique. They are long, slender, membranous,
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fringed. and not folded; they have few veins, and upon the hind edge
of the base of each there is a usually distinet lobe or seale.  The fore
and hind wings are formed quite similarly.  When at rest, the wings
are folded back flat upon the abdomen, the fore wing eovering the
hind one completely and the pairs lying parallel in the Terebrantia,
while in the Tubulifera the wings all overlap at their tips so that the
full surface of only one can he scen when they are at rest.  The wings
are usually about as long as, though sometimes much longer than. the
abdomen, but in many Tubulifera they are shorter. The wings of
Folothripidie are proportionally the hroadest in the order, being in
the middle about one-seventh as broad as their length. Those of
Thripidee are mueh move slender, ranging from one-tenth in the fore
wing of Durthenotlirips to about one-twenty-sixth in that of some
Sericothrips: the average in the species of this family known to me is
about one-fifteenth. Three general types of wing are found in the
order. each of which is eharacteristic of a family.

Fiunily types.—Aolothripidie possess wings which are compara-
tively broad, as we have seen.  Their hreadth continues nearly to their
tip=, where they are broadly rounded. (Plate I, fig. 2.) The hind
wings resemble the fore wings closely in general outline and size.

The wings of Thripide are distinetly ditferent from the preceding.
Besides being mueh more slender, they taper from base to tip, where
they are sharply pointed, the whole wing being usually slightly curved
so as to be quite sabre-shaped. (Plate 11, figs. 16, 23.) The fore wing

~

of Lurthenothrips approaches most closely that of .Tolothrips, being
broad and straight but pointed instead of rounded at the tip. and the
venation is very different. The hind wings are somewhat shorter and
narrower than the fore wings.

The third type of wing (Plate VI1I, fig. 75), found in the Phiceothrip-
idee. resembles that of .Folothrips in being broad and rounded at the
end. The hind wing is also similar in size and form to the fore wing.
In some species the wing is narrowed in the middle so that it resembles
somewhat a shoe sole.  Other characters, as venation, fringing, etc.,
separate them very deeidedly from the /Kolothripid:e.

Tenation.—The venation is even more characteristie of the families
than the form of the wings. In the Kolothripidie, the fore wings
show the most comiplex venation found in the order. They are entirely
bounded hy a strong ring vein and pierced by two longitudinal veins
extending from the bhase to near the tip, where they bend outward and
join the ring vein. Four or five cross veins are also present, two
uniting each long vein with the ring vein at about the first and second
thirds of the wing and one c¢ross vein uniting the long veins before
the middle. 'The hind wings have no tully developed veins.

In the Thripidae the veins are much less prominent, except in /fr-
thenothrips.  One or two longitudinal veins are present, but cross
veins have very nearly disappeared, though vestiges of most of those
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found in Iolothripidic can sometimes he observed in this family.
The hind wings have always one longitudinal vein, but no ring or
€ross veins,

The wings of Phleothripide are marked by the absence of veins.
In both fore and hind wings alike there is but a partial development
of one median longitudinal vein. This is quite strong and marked at
the base, hut rarely reaches to the middle of the wing before it disap-
pears. There is no trace of a ring vein.

Fringing.—As a rule, fringes of long, slender hairs are borne upon
both margins of the wing and so make up for the narrowness of the
niembrane.  The hind fringe is always present. but the fore fringe is
nearly absent in Eolothripidie, always present in Phleeothripidee, and
more or less fully developed in Thripidee.  The front fringe consists
of a single row of hairs which, when fully developed, are stouter in
Terebrantia than those upon the hind edge, but in Phleeothripidee they
are similarly developed on both edges. In some Thripide the front
fringe ix vestigial, being very weak and sparse. or it may be entirely
absent. On the hind wings the front fringes are more uniformly well
developed than upon the fore wings, and both fringes are single. The
hind fringe of the fore wing in Terebrantia consists of two rows of
hairs so placed that they stand, when in flight. at ditferent angles to
the edge of the wing and thus by crossing give mutual support and
form « mesh-work which is more strongly resistant to the air. The
hind fringe hairs of both wings in Terebrantia are more or less wavy
or spiral in form while those of the front fringes are straight, ax are
also both fringes in the Tubulifera. The hind fringes of both wings
of Tubulifera are single except that near the end of the fore wing the
fringe is double for a short distance. The length of the hind fringes
1s from two to seven times the breadth in the middle of the wing.
Fringes are wanting near the base of the wings.

The method of insertion of the fringes ditfers in the suborders and
is of interest. In the wings of Tubulifera the hairs are inscerted
directly for some distance into the membrane of the wing. wherve they
gradually disappear. They are so fiexible near the base that they can
be hent back along the edge when the wings are tolded at rest. 1In
Terebrantia, however, the fringe hairs are borne upon small support-
ing bases on the edge of the wing and are in general stiffer than wre
those of Phlwothripidie.  One row of those upon the hind margin is
attached differently from the other. The hairs stand upon small,
conical, basal enlargements, to which they are attached by a joint so as
to allow an easy folding of the long hairs toward the tip.  Toward the
base of the wing, however, the side of the somewhat conical support is
drawn out into a point, which prevents the folding of the hairs toward
the base and keeps them at nearly vight angles to the edge of the wing
during flight.



104 PROCEEDINGS OF TI[IE NATIONAL MUSEUM. VOL. XXVI.

Spines upon wings.—In the Terebrantia the entive upper surface of
the wing is thickly set with mieroscopie spines which are wanting in
Tubulifera.  Besides these there are usually borne along the longitu-
dinal and costal veins some larger, prominent spines, which vary in
number, size, and arrangement sufliciently to give in many species of
the Thripida characters of specific and generic value.  Those horne
upon the costa appear intermixed with the fringe hairs, thongh really
they are not in the same plane. Their development seems to he in
inverse proportion to that of the fringe, so that when the latter is
strongly developed the costal spines are not larger than those upon
the other veins, but when the fringe is weak or absent the costal
spines develop greatly and to some extent replace it.

In .Folothripidie the spines upon the veins are always quite small,
while the front fringe of the tore wing is wanting. In Phleothripidee
there ave nsually three stout, erect spines near the base of the vein in
the fore wing.

Tuking flight.—1t has been frequently noticed and mentioned that
many of these insects throw up the end of the abdomen, much as do
the rove beetles (Staphylinidee), as though threatening to sting.  This
movement is made to assist in the proper spreading of the wings for
flicht.  When at rest, the fringe hairs lie aJong the hind edges of the
wings and are more or less interlaced.  As the abdomen is raised, the
wings are drawn down over its sides in such a manner as to make it
appear that the spines upon the sides of the abdominal segments are
used to some extent as a comb by means of which the hairs arve
straightened out and put in their proper position. This operation
often has to be repeated several times before the wings are hrought
into a condition for suceessful tiight. The power ot springing, pos-
sessed hy some species, also seems to be of assistance in taking flight.
These statements apply only to Terebrantia. however, no observations
having been made upon Tubulifera.

Coordination of the wings.—This is accomplished in a manner
strongly suggestive of the Hymenoptera, though the structures eon-
cerned ave less highly developed. Upon the costa of the hind wing,
near its base, stand about five short spines in Terebrantia and two or
three in Tubulifera, whieh are hooked at their tips.  When the wings
ave spread in flight these tiny hooks engage a membranous fold on
the underside of the scale of the fore wing. Beyond these small
hooks stands a single stouter spine which also forms a hook. From
the hind angle of the seale of the fore wing proceed two long, stout
spines. standing so closely together as to often appear like one, and
these engage the solitary stouter hook on the hind wing. Thus united
the wings move together, but as the connection is so near the bases of
the wings it can not be very strong.

Leduction of the wings.—1t is an interesting fact that in this order
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the wings may be fully developed. redueed to short pads not reaching
bevond the thorax. or even entirely absent. Intermediate conditions
are rare, though T have found a few specimens in which the wings
were about one-half their normal length and entirely functionless.
These three conditions may occur even in the same species (CAiro-
thrips manicatus Haliday).  When the wings arve reduced. the little
pads are rounded or oval in shape and are laid closely upon the
thorax. The fore pad is larger. bears a few small spines. and covers
the spineless hind pad eompletely. No fringes are present, but the
fore pad has a distinct seale.  Trybom, who has made quite an exten-
sive study of thix subject (425). recognizes cight classes into which
these insects may be divided according to the varying conditions of
the wings.

1. Both sexes entirely wingless.

2. Males and some of the females wingless.

3. Males entirely wingless, bat females with normally developed
wings.

4. Long winged and wingless individuals of hoth sexes occur.

5. Males and a majority of females with reduced, but a number of
females with normally developed wings.

6. Both sexes always short winged.

7. Long winged as well as short winged individuals of hoth sexes
oceur.

S. Both sexes always long winged.

The appearance of a long winged generation following several
which have short wings is strongly suggestive of a similar condition
among the Aphidae. In at least some species of Thysanoptera where
this condition obtains the summer geuerations develop long wings
while the fall generations are almost entirely short winged, <o that
nearly all the hibernating temales have only wing pads. Long and
short winged forms commonly alternate in the same sex. but short
winged and entirely wingless forms of the same sex are not known.
When only one sex is wingless it is the male.  Wing pads are usually
ather difficult to see, but their presence or absence can he dedueed
from the structure of the thorax, even thongh they are themselves
invisible.

ABDOMEN.

The form of the abdomen varies from eylindrieal to elongate-ovoid.
In Terebrantia the segments are nearly eylindrical in cross section,
while in Tubulifera the abdomen ix flattened, giving the cro=s section
an eclliptical outline.  The terminal segments especially are ditfer-
eutly formed and characteristic of the suborders. The abdomen is
always composed of ten segments, of which the second to the seventh.
inclusive, are similarly formed in nearly all cases, while the others are
variable and bear the most distinetive characters of the abdomen.
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Terehrantiu.—In the Terebrantia cach segment exeept the fivst and
the last three is composed of a broad dorsal plate reaching to the
sides, a somewhat narrower ventral plate, and one or two very narrow
plates on each side connecting these.  Jordan states that one of the
two pleural plates eomes from the ventral, the other from the dorsal
* plate. but the dorsal plearal plate is sometimes wanting or indistinet.
The dorsal plates of segments. two to seven inelusive, ave usually
strengthened. especially in the Terebrantia, by a chitinous ridge
along the inside somewhere in the unterior third. and this appears
externally as a darker, narrow stripe on these segments. The first
segment has a well-developed dorsal plate covering the hind part of
the obligue metathorax. and small side plates are present in some cases,
while the ventral plate is so short and small as to be easily overlooked.
In the females the ventral and pleural plates are wanting npon seg-
ments nine and ten, the broad dorsal plate bending around the sides
and approaching beneath to form the sheath for the ovipositor. In
hoth sexes all the segnients are similar except the last two or three,
which in the females nsually form a more or less sharp cone. while in
the males, as a rule. the end is bluntly rounded: only a few species
are formed alike in both sexes.

Spines.—Each segment bears, as a rule. but few spines, which are
small upon the anterior segments, but increase in size and prominence
posteriorly. These are most prominent npon the sides of the seg-
ments and espeeially around the last two, where they are called anal
spines and are frequently very long and stout. In some species, as
Quaintance has observed (454), these stout anal spines are the weapons
of offense and defense.

Tubulifera.—Inthis suborder all but the first and the last one ortwo
segments are formed alike.  Each ix composed of only a dorsal and a
ventral plate joining at the sides by an indistinct suture. The ventral
plate of the first segment is only slightly., it at all, developed. while the
terminal segment appears to be a simple cylinder or tube and is formed
alike in both sexes. The dorsal plate of the first segment, in some’ .
spectes, is drawn out anteriorly into a rounded projection. attaching to
the metathorax, and on each side of the projection ix a separate side
plate.  The arrangement and relative development of the lateral spines
is much the same as in the Terebrantia. As a rule, upon the dorsal
plates of segments two to seven inclusive, on each side at about one-
fourth the cross diameter of the segment from the edge, there stands
a pair of peculiar. inwardly bent, acute spines, and outside of these
there is frequently a segmental row of much longer, straight, blunt
spines.  These dorsal spines appear to serve entirely for the contfine-
ment of the wings when at vest. The last segment bears at its tip a
circlet of long, slender hairs, usually as long as, or longer than, the
segment itself. '
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Stigmatn. —Iultll('l' three or tom' pairs of \tlomata are present in
Thysanoptera. In the adult they appear constantly at the anterior
angles of the mesothorax, and on the sides of the first and cighth ahdom-
inal segments, while the fourth pair, always presentin Tubulifera and
sometimes distinguishable in Terebrantin as well, occurs close behind
the attachment of the hind wings.  Uzel states that four pairs of spi-
cles are present in the Terebrantia.  This is surely often the case,
but the metathoracic puir is very small. and in some species I can not
tind it even in specially prepared mounts, and in some cases where
traces of the stigma can he found, Iam convineed that it is vestigial
and really functionless.  The mesothoracie stigma is frequently clon-
gated dorso-ventrally. sometimes heing very narrow.

In the larvee the stigmata are situated at the front angles of the
mesothorax and upon the sides of the second (instead of the tirst) and
eighth ahdominal segments.

The structure of a stigma is peculiar. In a surface view at the
sharpest focus, upon an anterior abdominal stigma of. e, g., napho-
thrips striatus, cleaved in canstic potash, the stigma appears to he
made up of a number of irregularly polygonal, cell-like bodiex, sep-
arated from each other by dark lines and each cell showing one or
more dark spots near its center. In focusing down onto its surface,
its appearance ehanges quite strikingly. As it first comes into view,
though hefore it is clearly seen. it appears as a dark field with quite
regular, small, light spots. the dark lines giving a retieulate appear-
ance.  When a little more nearly in focus, the cells appear dark, while
the central spots and the intercellular lines and angles are very much
lighter.  Brought into sharp focus. the eells are <een to he more irreg-
ular than they appeared at fivst, the ~surface appears light color ed
whereas formerly it appeared dark. while the mtelcollul(u lines and
central spots have now become dark (Plate X. fig. 112.) This reversal
of the light and dark parts is peculiar and very noticeable.  On one
side of the center a larger, rather indistinet. rounded area can usually
be seen, which ix the bulbous enlargement at the end of the trachea
opening hy a quite large orifice to the exterior. A cross view of a
stigma (Plate X, fig. 113) shows a remarkable structurve.  The cellular
areas are now found to he mushroom-like hodies with slender stalks,
standing with their heads close together. These are quite strongly
ehitinized and dark. Whether the little air chambers between them
connect in any way with the trachea has not yet heen determined.

SEXUAL CHARACTERN: TEREBRANTIA,

LFemale oripositor.—The most prominent external sexual character
of the female is the ovipositor which is attached to the ventral side of
the eighth and ninth abdominal segments (Plate XI, fig. 121) and
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plainly visible through the body of the insect. It is composed of four
distinet plates or valves, two of which, forming the under or anterior
pair, are attached to the very narrow ventral plate of the eighth seg-
nment and two, forming the upper or posterior pair, are attached to the
sides of the ventrally extended dorsal plate of the ninth segment. The
ovipositor as a whole is curved either upward (LEolothripidie) or down-
ward (Thripide) and terminates in a very slender, sharp point.  The
valves lie very closely together, but their inner surfaces are grooved,
forming a passageway for the ege. The two plates on each side are
fitted together in sucha way as to slide back and forth upon each other
without being displaced.  The upper edge of the lower plate is grooved
and into this groove fits a ridge or tongne formed by the lower edge
of the upper plate. The upper edge of the upper plate, except at its
base, is fitted with sharp, saw-like teeth pointing toward the base of the
valve. The lower plate is provided with similar teeth on the under
side of its distal third, while the middle third hears a number of peeu-
liar, broad-entting teeth. 'The ovipositor is movably connected with
the abdomen by a number of small supporting plates or levers which
also assist in its manipulation.

In at least two species of Thripidie known to me, the ovipositor does
not appear to be functional thongh it is plainly present (Chirotlivips
obesus and Thrips perplerus).

When not in use, the ovipositor is drawn up close to the bhody and
is received into, and entirely enveloped by, a membranous sheath
along the last two segments which is made possible by the absence of
the ventral plates at this place. The sexual opening is hetween the
eighth and ninth segments in all Terebrantian females.

As a rule the conical form of the tip of the abdomen also indicates a
female.  In many of the light colored species, just in tront of the hase
of the ovipositor, is a plainly visible internal organ which has some-
times been called the seminal receptacle. It usnally appears as a
small spherical or vounded body of an orange or brownish color,
agreeing closely in this respect with the color of the spermaries of the
males in species where males are known. This organ presents the
same appearance, however, in certainly unfertilized females of hisexnal
species, and it is also always present, having the same size and color
in several species known to me in which the males are extremely rare
or possibly wanting altogether.  Certainly a seminal receptacte can not
be functional in parthenogenetie species, vet I have found this organ
constantly present through eight or ten generations of a species bred
in the laboratory where males were never produced.

Male.—Males are, as a rule, considerably smaller than the females.
The abdomen is usually bluntly rounded at the end instead of sharply
conteal, though a few species resemble the females in this respect.
The stoutest spines are usually at the sides of the ninth segment. In
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<Folothvipidie this segment is much larger than the others and is
drawn out at its hind angles into hooks and processes which apparently
assist in copulation. The sexual opening is between the ninth and
tenth segments, and frequently from this point there protrudes more
or less of the retracted copulatory apparatus, which is usually entively
drawn into the ninth segment through the walls of which it can he
more or less distinctly seen. Three separate outer parts, which are
strongly upcurved, can be seen proceeding from a complex hasal part
and the entive apparatus is protrusile.  Within the abdomen the two
elongated, irregularly pear-shaped, orange or brownish colored sper-
maries are plainly perceptible, Iving usually in about the seventh and
eighth segments. Upon the ventral surface of the sccond to the
seventh ahdominal segments, inclusive, in many species there are dis-
tinet rounded or transversely elliptical depressions found only in the
males. Males are often lighter in color and quicker in movement
than the females.

TUBULIFERA.

Female—The sexual characters of Tubulifera are much Jess distinct
and numerous than are those of the other suborder. The end of the
abdomen is tubular and the sexual opening is between the ninth and
tenth abdominal segments in both sexes. In this region are also found
the strictly distinetive characters. TIn the female the hasal edge of
the tube is regular and entire. Near the hind cdge of the ninth seg-
ment helow there is a short, strongly chitinized rod (Plate X, fig. 115)
which is dark and plainly visible in light colored species, hut when
the body at this point is nearly opaque, the rod can not he seen and
the question of sex is often in doubt.

Male.—The male 15 usually smaller and more slender than the female,
the sixth, seventh and cighth segments of the abdomen heing noticeably
narrower. The base of the tube is cut out below in the form of a
semicireular noteh (Plate X, fig. 114), which can unsually he plainly
seen except in very dark specimens, and throngh the openmg formed
by this notch the sexual apparatus ean be protruded. The structure
of this apparatus ix much the same as in the Terebrantia and in light
colored specimens it can be seen wholly retracted within the ninth
segment.  In some species this segment bears a broad seale at the hase
of the tube. In a few species the sixth segment bears on each ~ide a
thick, fleshy, unjointed appendage. ‘The males in many species have
more strongly thickened fore femora and stouter teeth upon the fore
tarsi than do the females.

Copulation.—This 1 have ravely observed, and therefore the follow-
Ing statements are mamly gathered from Jordan's article (306).

In the Tubulifera the male rests upon the back of the female, and
holding firmly to her thorax by his legs, he places the ventral surface
of his wbdomen along the side of the abdomen of the female and bends
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the extremity under the : ahdomen of the iuualc, so that the \'ontl‘tl'
surfaces of the last segments are toward cach other.  The copulatory
apparatus of the male is then pushed out, while the female bends the
tube upward so as to leave the sexual opening free.  Copulation lasts
for about half a minute, when the female begins to move and the male
leaves her back, but the connection is not at once hroken, and the
stronger female drags the attached, strugeling male hehind her for
some distance.  One male fertilizes a number of females successively.
In one case Jordan states that a male of Phlwothrips brunnea Jordan,
in one-fourth of an hour, fertilized six females, and his spermaries
were still about half tilled.

In the Terebrantia the males are carried around upon the backs of
the females and the union takes place in much the same manner as has
just been deseribed for the Tubulifera.

DEFORMITIES.

Slight deformities are by no means rare.  The most common form
consists in a reduction in the number of segments in one or both anten- 3
na, brought about, in niost cases, hy the fusion of two or more seg-
ments at the end, tllolloll intermediate segments are sonetimes we mt
ing. It frequently happens that the antenna with fused segments 1.5
scarcely shorter than the normal one.  Ouly very rarely does it appear:
that a reduetion in number is the result of injury, though this would
scem very possible.  So far as is known, an increase over the normal
number by a division of segments never takes place. Sometimes the:
wings are so deformed as to be useless.  Deformities in the abdomen
are very rare, but I have found two cases. One in which the posterior
segments were constricted being abruptly smaller than the preceding,
the other with a half segment wanting on the left side at about the:
middle of the abdomen. The right half of the segment was wedge-
shaped. reaching in to the median dorsal line and giving the abdomen®
a corresponding crook at that point.

REPRODUCTION.

The method of reproduction in this group is of interest and also hagh
an important bearing upon its distribution.  So far as known, it s
always oviparous and =exual, but two distinct forms are common in1-
most species. }

Biscrual reproduction.—This is the normal and most common formys
but the two sexes are not found in anything like equal proportions, as
females are almost always more abundant than males.  This may be:
the case and reproditction yet be entirely bisexual, as in some .specms,
perhaps inall, one male fertilizes a number of females.  Ina few species:
the males are found abundantly throughout the year; in others they are
abundant only at certain seasons; in othux males are rarely found ai"
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Cany time; m still others, while the females are very abundunt. mules
arc unknown. The (L\l)ldlhltl()ll tor the relative scavcity or absence of
-males is found in the second method of generation.

Uniseeaal reproduction.—Parthenogenesis is the usual mode of
reproduction in at least ten species, all Terebrantia, and prohably
occurs very frequently in many others, though positive statements
can not he made upon this point until more extensive collecting has
been done and lite histories have become hetter known, ¢

It seems that parthenogenesis must take place to some extent in
those xpecies in which the males are coparatively rare or are active
for only a short season.  IHowever. no su h thing as a regular alterna-
' tion of gencrations, as in Aphidw, is yet known to exist among Thy-
lsanopterz. In his stadies of Zurthenots ips dracenw Jordan found
that the normal method of reproductio  in warm greenhouses was
unisexual, while on plants standing in a ool room an abundance of
males was developed, and this condition lasted in the cool room
throughout the winter season. The males of Aptiuathrips rufus have
been found only at haying time. and then only very rarely.

T)I@QE\II NATION.

| . ’ :
It has already been noted that in most species there appear for some

ipart of the season, in some gencration or in one sex, individuals hear-
ing fully dovelopod wings, and we can not doubt th.lt the wings play
,’a large part in the distribution of the species. Certain it is tlnt the
power of flight is greater than would seemr possible with such delicate
|W11]0'b as the\e Insects possess.  After harvest or toward autumn some
species fly in large numbers, and in some instances have caused con-
siderable annoyance by entering houses for hibernation.  Winds may
easily carry them for considerable distances. and when so scattered it
i evident that their power of parthenogenetic 1ep10ductlon is of great
assistance in the establishment of the species in a new locality.  Spe-
gies living nnder the bark of trees growing upon the banks of streams
are plolnhlv often carried for ]ono' distances on wood floating in the
[Water, as some species which have been observed are found to endur

f large degree of moisture and even submersion for some time without
imjury, and moist, doc~1yill<r wood is their normal food. Species living
pon cultivated plants, as in greenhouses. have doubtless been dissemi
‘nated in commercial ways.  Strange as it may scem, a speeies which
[l\ eutively wingless (LUptinothrips rufus Gmelin) is one of the most
widely ’hatnhute(l It is hard to believe that this species can have
wtained its present distribution in both Europe and America through
the slow method of crawling.

i

@Males of the following species included in this paper are rare or unknown: Par-
henothrips dracience, Heliothrips hamorrhoidalis, Aptinothrips rufus, Anaphothrips stria-
s, Thrips tubaci.  Some others are too little known to be placed here.
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Pevhaps it nay not be too much out of place here to speak more par-
ticularly of other movements aside from flying. The Tubulifera are
very slow and deliberate in their movements, both in crawling and
flying, and they never spring or run. Terebrantia vary in this
respect, though in general they are much more active, and many run
guite rapidly and take flight quickly. Some possess a power of
springing which is well developed and often used in place of flight..
The abdomen, head, and prothorax are raised and the little creature:
balances itself by its middle legs.  Then suddenly the upraised parts:
are brought down together and the insect is thrown a considerable®
distance by the force of the contact.

DEVELOPMENT.

Oriposition.—As may be inferred from what has been suid of the
sexual apparatus of the two suborders, each has its own method off
oviposition. The Terebrantian female cuts a slit with her saw throughy
the epidermix and deposits her eggs singly in the tissue of the plant..
The process of oviposition is as follows in Adwuaphothrips striatus andl
will doubtless hold in most points for the group:

The abdomen is raised somewhat and the ovipositor is let down
from the sheath till it is nearly av right angles to the body. The:
abdomen is arched to bring the weight of the body to bear upon the
slender saw, the valves of which are then moved back and forth npon
each other by powerful museles in the ninth segment.  The toothed!
blades are gradually worked down somewhat obliguely into the tissue,
and when the slit is sufficiently large there may be seen snceessive con-
tractions of the abdomen as the ege is pushed out hetween the valves
of the ovipositor and under the epidermis till it is nearly concealeds
The entire operation requires about one and a halt minutes. and upom
its completion the fermale moves oft « short distance to rest or feed.
Oceasionally the ovipositor becomes so firmly wedged in the plant as
to hold its possessor prisoner for some time, frequently until death
results (469).

I feel sure that 7hrips perpleaus and Chivothrips obesus will he founds
to deposit their eggs externally. :

The number of eces laid by a single female has been observed onlyl
in the case of _lauphothrips striatus, from a number of which an
average of from 50 to 60 was obtained, the maximum average fromy
a lot of 5 females being 72, These ohservations were made in they
laboratory upon females confined in bottles. The percentage of eggs
which hatehed was also observed in this species and was found to!
rary in the laboratory from 35 to 40 per cent. It seems very probable:
that the artificial conditions under which these experiments were:
made must have in this case greatly reduced the percentage that
hatched below the normal.
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Tubnlifera deposit their eges externally, either singly or in groups,
upon leavesand flowers or under bark, ete.. according to their habitat.
The period of oviposition in all species in this order is quite long.
liyy.—The cges of Terchrantin are more or less elongated and
slightly hean-shaped.  They are colorless, delicate in structure. and no
micropyle is apparent.  The position of the eges in a thin leaf ix easily
seen upon holding the leaf before a hright light, when they appear as
brighter spots in the darker green tissue of the leaf. Eggs are laid in
almost any green part of the plant, bhut not in the petals of flowers.
The eggs of Tubulifera are of an elongate-oval shape, attached with
the long axis perpendicular to the surface, and have at the free end a
thickening of the chorion with a micropyle in the middle. The euos
vary from vellow to brownish in color.
Lndryology.—The development of the embryo can bhe observed in
the translucent eges of Terebrantin,  Various writers agree in stating
that the germ band is immersed.  Before revolution the appendages of
| the embryo lic along the convex side of the egg, after revolution along
‘the concave side. The length of the cgy stage varies considerably in
different species and. even within the same species, according to the
Cweather conditions.  So far as life histories are known, thisx stage
appears to last from three to fifteen days in Terebrantia, but no record
is found upon this point for the Tubulifera. The pigmented eves of
developing embryos are particularly prominent. If the egg hed dries
the egg ix quickly destroyed, but if moist. even though decaying. the
development continues.
Lincrgence of the lurea. —When ready to cmerge. the yvoung Tere-
brantian larva breaks through the tender chorion and pushes up
through the slit in the epidermis made tor the insertion of the cog.
The larva works its way up till all hut the tip of the abdomen is free,
but remains supported hy the tip in this upright position until the
antenne and legs have separated from the body, to which they are at
first closely applied. and have become sufticiently dried and hardened
for use. It then falls forward onto its feet and is ready to travel or
to feed almost immediately.  No observations have been found on this
point for the Tubulifera, but just as their eggs are laid singly or in
groups, ~o also do we find the larvee.
Lurval stag..—The length of the larval stage varies with the species.
and the statements recorded place it at from tive to forty days.
When just hatched the head of the larva is very large in proportion
to the hody and the mouth parts are essentially like those of the adult.
h‘ho thoracic segments are subequal. The abdomen is strongly con-
tracted and very rongh.  As the larva grows the thorax and abdomen
enlarge noticeably, while the head shows little change,  In some spe-
Ciex (ZLeliothrips) the abdomen hecomes strongly distended and <hining
$ though under considerable pressure, and a globule of fluid exere-
Proc. N M. vol. xxvi—02 S
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ment i frequently held by the hairs around the anus. The larvie are
Jess netive than the adudts and have no power of springing.  The lar-
-l antenna always has fewer segments than the adult.  In Phlao-
thripidee the number is constantly seven.  Thickened femora and tar-
«al hooks do not oceur, the tarsus appears to he one segmented, and
claws may or may not be present.  The structure of the foot is nmuch
more distinet than in the adult. The eyes are not compound, but com-
posed of a few separvated facets, which are strongly elevated and always
cireularin ontline.  The number of facets inereases in sneeessive molts,
but the cirendar form is retained.  The rudiments of the ovipositor or
genital apparatus appear on the under side of the cighth and ninth
segments ax indixtinet lobes.  The food habits of the larvie are just as
varied as are those of the adults. and some species are also found upon
the roots of plants.

Jolts. — From two to four molts appear to oecur while in the larval
stage. the last marking the change to the pupa.  The chitinous cover-
ing of the internal mouth parts and of the bladders ean he distinetly
soen in the cast <kin.  When larvae have become full grown they
ceaxe to feed, hecome restless, and seek some very secluded place ing
which to molt. In this search they arve o successful that in many
species pupee ave hard to find.

Nywph or Pupa. - The metamorphosis of Thysanoptera is peculiar,
for thongh complete in many respects, it ix mueh less so in others,

Two stages are distingnishable while in the nymph condition. After
the Inst larval miolt, the insect still retains its larval appearance. the
antennwe are extended, and the pro-nymph is moderately active.  The
wing pads are partially developed, extending to ahout the sccond
abdominal xcgment. and the heginning of the formation of the adult
appendages can he seen.  After another molt. the true nymph stage is:
reached and the animal remains quiet unless disturbed, when it ig
capable of slight movement.  No food is taken during this period.
The antennw are laid back upon the head and prothorax: their seg=s
mentation has hecome indistinet and the adult antenna can he scens
within the nymphal skin.  The number of facets in the eyes grvutly':‘
increases. producing the adult condition. The legs are inclosed i
loose sheaths and the wing pads reach to and from the sixth to thes
cighth segments.  The pads extend obliquely outward along the sides
of the hody and do not cover each other.  The fringes appear along
the edges of the forming wingx, the fore fringe heing directed toward
the tip and hind fringe toward the base of the wing. The forming
lohes representing the ovipositor elongate, and those on each side over-
lap hut remain xepavate.  Within them develop the pointed valves of
the adult ovipositor, which now extends to.the tip of the abdomen.
The development of the male genital apparatus takes place in a very
similar way to that of the ovipositor of the female.  The nymph stage



X0.1310. NORTH AMERICAN THYSANOPTERA—IINDA. 115

is passed in some secluded place. pupee heing found in the loose soil
about the base of the plant. in the leaf sheath. or some similarly pro-
tected place, and many have been recorded as transforming in galls,
When these changes have been completed. another molt takes place and
the adult emerges.

The most noteworthy points in the metamorphosis may be sunima-
rized as follows: The larva resembles the adult in general form and in
mouth parts: wings ave developed in external sheaths: the transitional
stage between larva and adult ix quiet, and during it no nourishment
s taken.  The metamorphosis is therefore intermediate hetween coni-
plete and incomplete.

Llibernation.—Thysanoptera pass the winter in cither lar al. pupal,
or adult stages.  Many species, without doubt. hibernate in very nearly
the same places in which they have fed. The bark-inhabiting forms
remain in such places. together with many of the leaf forms which
migrate onto the trunk. The dvied stems of flowers and grasses shel-
ter many speeies, while many of the leaf-inhabiting forms fall to the
ground and are among those which may be found under fallen folinge,
in mosx. ete.  Lichens and fungi shelter some as winter guests, while
dead grass and turf contain many forms. It appears very prohuable
that ~ome of the larvae whieh have been found upon the roots of
plants were hibernating there rather than feeding thercon. as has been
supposed.

- The hibernating individuals appear to he able to withstand extreme
degrees of cold and moisture. I have brought in a number of species
gathered by pulling the frozen grass from hare mowings in midwinter
after a temperature of —21- F.  Upon being brought into a warm
roonl. they very soon became active and ran about.

" Thrips emerge from hibernation very early in the xpring, and as
soon ax their normal food plants begin to grow most of them are in a
vondition to deposit eggs for a new gene ration, which in some cases in
Massachusetts hatch during the latter part of April or the first of May.
- Length of life.—Few observations have been recorded upon this
soint. but it scems improbahle that even the longest lived exceed a
sngle year.  Among those species which produce several generations
N a season, the hibernating individuals must live for at lenst seven
nonths in the northern United States while the summer aenerations
e much shorter lived.  Their age however. as a rule. considerably,
Xceeds the length of the life cvele. for oviposition ix a xlow process,
ind in Anaphothrips striatus is known to extend over a period of
ive or six weeks.  Asa result of this there is an indistinguishahle
werlapping of broods. I have kept a female of a midsumuer gen-
ration of 1. striatus confined in u bottle in the laboratory for almost
ive weeks. Thix species hax eight or nine generations in w scason.
md may therefore be expected to be one of the shortest lived in
ummer.
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ECONOMIC CONSIDERATIONS.
INJURIOUS FORMS.

Small and apparently insignificant though these inscets are, they can,
not he disregurded from an economice standpoint.  Ounly a few species,
to he sure. must be considered as decidedly injurious, but these are
widely spread and hard to control.  Doubtless much damage, really
caused by these tiny foes, has been attributed to more conspicuous but:
Jess injurious insects.  The most important species in this country
helong to the family Thripidee. The economic importance of each of
these species is considered in connection with its description, buth
there are. however. some general points worthy of note which may
he considered together here.

Feeding habits.—Thrips are found upon most tlowering and some
flowerless plants.  The general mode of feeding is the same through-
out the order. The green parts of the plant, chiefly. are punctured
by the piercing mouth parts and the sup withdrawn therefrom by sues
tion. The emptied plant cellx become white and shriveled as they dry
up and the insect, standing usually parailel to the veins of the leat,
moves on to fresh cells.  The traces of their feeding are thus left in
irregular streaks of dried. whitened cells.  Behind them, as they feed,
they leave rows of dots of dark colored excrement, which, it seenis,
have sometimes been mistaken for eggs.

On flowers Thrips are most abundant in sumwer. Burneister states
that the nectar of flowers furnishes them with nourishment, and Per-
gande hax expressed a similar opinion (219): but this does not seem tc
me to be the case. ax when present on flowers they are found sucking
sap. not nectar. They feed to xome extent upon the petals, but not
so freely ax upon the green parts. The inner surface of the sepuls 1
a favorite place for feeding and oviposition. The essential parts of
the flower come in for their part of the gencral attack and it is jus
here that the greatest injury to the plant is caused.  Injury of thi
sort has been reported. especially upon strawherries by Quaintance
(454). and upon apple and other fruit blossoms by Oshorn (218, 223
921), in which cases they caused o niuch injury to the styles by thei
punctures as to prevent tertilization and the setting of the fruit.  (See
Fouthrips tritici, p. 152.)  Probably Enthrips tritici and Thrips tabag
are guilty of most of such injuries.  Mally has recorded avery simila
injury to cotton holls by an wndetermined species of the family Thri
pidee (341).  Many other flowers. though perbaps of less ¢cononl
importance, are similarly attacked,  Flower species feed also upo}
leaves.

On the leaves of plants and trees may be found w large variety )
species. most of which feed muinly upon the under surface of th
leaves, probably chiefly for protection from sun, -ain, and encmies

1
|
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though it is also possible that more tender tissues may be an attraction,
Such species avoid the light and, if a leat he twned over. the insects
will move around to the under side again.  The constant sucking of
myriads of larva and adults soon causes the feeding ground to wither,
the leaf becomes encrusted with dead cells and davk eolored spots of
exerement and it is not long hefore its death results.  Unless disturbed,
most species do not travel much, and thus in time there appears to be
something of a colony feeding around the place where the mother has
fed and deposited her eges.  Though wany plants thus sutfer from
the destruction of their leaves, the onion seems to be most severely
afflicted.  (See Thrips tabaci, p. 183.)

Grrasses and cereals may be included in a third class in which the
nature of the injury is somewhat different.  Besides the abstraction of
sap from the leaves of these plants, Thrips cause a greater injury by
attacking the tender axial stems. thus cutting oft divectly the sapply of
sap to the head, which thevefore fails to bear fruit and may he entirely
killed. This is the way in which “*Silver Top™ is cansed, and it ix
impossible to estimate with anv degree of accuracy the damage which
results to the hay crop. Besides working in thix wayv, Thrips are
charged with attacking directly the growing kernels of cereals. In the
case of wheat, rve, oats, ete., they suck the nutritious milk directly
trom the growing kernels in the car and produce an abortive condition
of much. it not all, of the head, which is then called * pungled.™

(rreenhouse speeies appear to he beeoming more numerous and more
injurious cach vear. The principal injury here is done to the leaves.
and nearly all kinds of greenhouse plants are subject to attack.  7%r/ps
tabaci, which has recently come into prominence. especially in cucum-
ber and carnation houses, has an unusunally wide range of food plants.
It has already proved to be a serious pest, capable of the complete
destruction of a crop. and ix exeeedingly diflicult to control.

BENEFICIAL FORMS.

Lredaceous Thrips.—The late B. D. Walsh once expressed the opin-
ion that Thrips “*are generally, if not universally, insectivorous, and
that those that occur on the ears of the wheat, both in the United
States and in Europe, are preying there upon the eggs or larvae of the
Wheat Midge (Diplosis tritici), and arve consequently not the foes. as
has been generally imagined, but the friends, of the farmer™ (127 and
132).  Such an opinion from so eminent an entomologist is likely to
have some basis in fact, though we question whether his conclusion is
even usually correct. Thrips have been frequently found in the galls
caused by other insects, either with the makers of the galls or alone.
and the conclusion has heen drawn. though frequently, we suspect.
without a direct observation to that eflect, that the Thrips were prey-
ing upon the makers of the galls. Walsh also writes that he has
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““found Thrips preving upon the gall-making larvie of more than
twenty different galls, so that there is now no manner of doubt in my
mind that Thrips is a true cannibal inseet™ (132). Al recorded
observations which [ have seen scem to agree that such eall-fre-
quenting forms belong to the Phleothripidie. and in very many of
the cases noted it is =aid that they arve in the pupal stage (123).

It seems to me cutively possible that in many cases their presenee
in the gall may he incidental, they having entered it for proteetion.
It ix impossible for Thrips to make for themselves an entrance into
any closed gall, wnd when present in such it can only be after the exit
of the gall inaker or some parasite upon it, so here certainly the Thaips
is not predaceous.  Furthermorve, it does not seem improbable from
what we know of the food habits of the Tubulifera, which feed mainly
upon leaves or decaying wood or fungi, that they may live peacefully in
company with the true maker of an open gall which they can readily
enter, finding there the same tavorable conditions for abunduant tood
and a sccure retreat as does the gull maker.  Phylloxera ealls have
often heen found to contain Thrips, hut the same doubt exists as to
the real purpose of their being there.  Walsh states that he has found
six or seven red Thrips pupa in nearly every eall of hyllorera
caryac-foliee. 'This observation shows plainly one object for which these
insects seek out and enter galls, as a safe refuge during pupation,
and this will account for the frequent presence of larva and adults in
both inhabited open galls. as those of Phylloxera, and deserted closed
aalls, ax those of Cyvnipidie. It may be true that Thrips prev upon the
eall makers, but further observations upon this point are desirable
before we can fully accept that conclusion.

> Thrips phyllorera™ of Riley’s manuscript (one of the Phlwothri-
pidea) is said by him to **do more than any other species to keep the
leaf-inhabiting erape Phylloxera within hounds™ (165). A species of
Lllwothrips has heen observed destroying eges of the Gypsy Moth

(353).

Some species of Thripidae have heen observed feeding upoun other

insects and are undoubtedly beneficial. 7%/ ps G-newculatus has been
repeatedly observed feeding upon “*mites™ or red spiders.” and

. . . 2 . |
other species have been said to do the same.  Riley observed a Thrips
larva feeding upon the eggs of the Cureulio in Missouri (143a and 144).

Thrips trifusciatus Ashmead is apparently predaccous and was ohserved
feeding on the cotton Aleurodes (Alewrades gossypri) in Mississippi
(886). I have oceasionally noticed that under the influence of con-
finement without plant tood clnaphothirips striatus, which is certainly
normally herbivorous, becomes cannibalistic and will feed upon its own
speeies,

Flower fertilizers.—1t is very probable that a few flowers, of which

the “*wild pansy™ is one. are fertilized hy Thrips, although such a
relation must be exceptional.  Few flowers are adupted to thus profit
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by the presence of Thrips, as their action would tend almost entirely
to selt-fertilization of the flowers. which Nature does not generally
approve.  Therefore 1 believe that their value in this way must he
very limited.

NATURAL CHECKS.

Luseets and Acari, cte.—The most important insect enemy appears
to be Triphicps (nsidiosus Say, which is very common on flowers and
may often be found with a Thrips impaled upon its rostrum and
held in the air while the captor sncks the juices from the body of its
victim. The egos of 77/ phleps are laid in asimilar manner to those of
Thrips and the larvee of the former also prey npon the Luvie of the
latter. The length of the life eycle of 7Triphicps is about the sune as
that of Thrips.  Megilla macnlata also devours Thrips in great nui-
bers when both are abundant.  (Trysope and Syrples larvee have
been found feeding upon the larvie of 7hrips tabaci.  Ileeger has
recovded Scymnus ater, (lyrophacna nianca, and some {ly Jarvie as
preying upon them, and Uzel has found Zriphleps minntu also.

1 have frequently tound . liwplothiips striatus hearing one or more
stall. scarlet Acari (probably the lavvee of a Zrombidinm) attached to
some membranous area of the body.

Both Uzel and Quaintance have found the eges and adults of Nem-
atode worms in the bodies of Thrips, Uzel recording over 200 worms
from one specimen. .

Dlant parasites.—Thaxter (297) has taken Fanpusa (Fntomophthora)
sphacrosperma Fries from aspecies of Thrips which it was destroying
in larval, pupal. and adult stages. Pettit has found in Michigan
another parasite which he thinks will prove to be a Gregarinid (464).
It was most abundant in the moist breeding cages. causing the insects
to die and turn black. 1 have rarely fonnd a fungns growing in a
dead specimen which appears to he a species of Mucrosporiin, but it
wis not possible to tell whether the fungus cansed the death of the
inscet or came 1n later.

Lain.—Of all the natural checks, none can compare in efficiency
with a bard dashing rain. Tt has been noted that 77%»/ps tubaci and
Anaphothrips striatus, which become extremely abundant during hot,
dry weather. disappear almost entirely as soon as the heavy showers
of mdsummer begin, and as long as such showers continue at frequent
intervals the Thrips do not again become abundant.  The same result
will probably be found true in most outdoor leaf-inhabiting species.

ARTIFICIAL CHECKS.

These fall naturally into two groups, insecticides and cultural
methods.

Insecticides.—So far as we know, no attempts to control Thrips by
means of insecticides have been made outside the United States.  Here
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cach of the thlw most nnpmtmt ccononmic species, Thrips tubaed,
FEuthrips triticd, and Lnaphothrips .\//mfu.s,, has he('rn exper%n.lented |
with considerably.  Wehster recommends. for Zhrips tabaci in the
field. spraying thm(nmhl\ with 1 pound of Standard whale-oil soap in
8 gallons of water (476), and he says also, ~*The grassy borders of
ditches have been xpr:nod with kerosene with e\cellunt results.”
Quatintance (454) tried many insecticides for Thrips tabaci and Futhei &
itied in Flovida and found that * rose leaf insecticide "—1 pint in 88
vallons of water —killed from 65 to 70 per cent of the insects, and was
the most successful of anvthing tested.  For Z7uwips tubuci he recom-
mends ** whale-oil soap (Anchor brand), at the rate of 1 pound of
soap to 4+ gallons of water.” or **rose leaf insecticide at the rate of 1
pint to + eallous of water.™ I1

Sprays must he very thoroughly applied to do even fair service, and
ditches and margins around tields, ax well ax the ground between rows,
<hould e treated also.  Even with the most careful treatment many
of the tiny inscets will escape the spray, and the embedded eggs are
entirely unharmed.  Therefore, spraying, to he at all suceessful, must
be repeated after a <hort interval. It must he admitted that at best !
spraying is an unsatizfactory vemedy: still, it is perhaps the best
method we know of at present for field work. =

In greenhouses spraying may he more successtul than in the field. I
but fumigation methods are here preferable. These ulso must he
repeated in about a week to be successful.  The most satisfactory
results have here been obtained by the vaporization at night of 20 ce.
of **Nikoteen ™ in 750 ce. of water for 5.000 cubic feet of space. This
treatment did not injure the cucumber plants, while nearly all of the
Theips tubael were killed (471).

Cwltural methods.—These are undoubtedly too important to he
neglected, even if insecticides he used. and in some cases they may
prove even more efficient than the latter.  For the Onion Thrips. Weh-
ster says: Al culls, tops, and other refuse of onion fields should he
burned in the fall.™  He also recommends the burning of the grass
along ditches and around the margins of the tields in winter or early !
spring to destroy the hibernating inscets (476). N

For the Grass Thrips it seems that cultural methods are the only
ones that can be of any considerable help, A thorough burning of
the old grass in carly spring before growth begins destroys large
numbers of hibernating insects—Thrips and many others. The attacks
of the Grass Thrips are worst upon old, worn-out meadows. fields, and
Lvwns, lareely hecaunse o Jrratensis (June grass) is most common in
such places.  Infested grass should he cut as early as ])0\\1 ble or fed
green.  So fiwras I ocan learn, the seed of June grass is sold only in
lawi mixtures and is not used for ficld seeding., though it comes in
natwrally as the other stouter-grow ing species w h]Ch are usually sown
runout.  The appearance of a large amount of ** Silver Top™ ix there-

-~
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fore a sign that the tield is becoming exhausted.  Such tields should
be plowed, and it is advisable to plant yith some cultivated crop for
at least one scason hefore re-sceding.

CHARACTERR OF THYSANOPTERA.

Small insects: length ranging from one-fittieth to one-third of uan
meh.  Wings usually present; four in number. long. narrow, mem-
branous. never folded. with at most two longitudinal veins and few or
no cross veins; hind margin always, front margin usually. frineed
with long, slender hairs mueh exceeding in length the breadth of the
membranous part of the wing; wings laid horizontally along the
abdomen when at rest; wings sometimes reduced to short pads not
reaching beyvond the hind edge of the thorax and entirvely absent in
a few species.

Mouth parts intermediate in form hetween those of sucking and
chewing inseets. but probably used almost entirely for sucking:
arranged in the form of a cone situated on under side of head and
placed so far hack that it lies almost entirely under the prothorax (see
Plate X, fig. 111), and is more or less concealed from the side by the
fore coxwxe and femora. Mouth cone formed by the labrum, the Lroad.
flat, triangular, external portion of the maxillie hearing each a two or
three segmented palpus, and the labium bearing two or four =eu-
mented palpi; these external parts grown together and not freely
movable. Mouth always asyvmumetrical, only the left mandible being
developed. Mandible and lobes of the maxillie modified as internal,
protrusile, bristle-like piercing organs.

Antenne quite slender, =ix to nine segmented, situated clesely
together upon vertex of head. Ocelli always present when long
wings are present, always absent in entirely wingless forms: usually
present, sometimes absent, when wings are reduced to pads. Protho-
rax distinetly separated from mesothorax®and freely movable. Meso
and metathorax firmly and closely united: metanotum longer than
mesonotum.  Tarsi wsually two but sometimes one segmented; the
terminal segment fitted at the tip with a protrusile, bladder-like organ
which can be withdrawn entirely within the segment <o as to be invis-
ible. Abdomen ten segmented. Terminal segment either conical or
tubular. Three pairs of stigmata are always present and a fourth
pair is found in all Tubulifera and many Terebrantia. In the adult
these are situated one pair each upon mesothorax and first and eighth
abdominal segments. The metathoracic pair in Terebrantia is small.
invisible except in carefully prepared speecimens, and in some cases [
have been unable to find any trace of it. In the larva the stigmata
are distributed in the same way except that they are present on the
=econd abdominal segment and not on the first.

Young resemble adults in general form, structure of mouth parts.
and in food habits. There is, however, a distinct pupal stage during
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which the insect moves very little or not at all. and tn]_(es no food.
The wings develop entirely during this stage and are outside the hody
«kin.  The metamorphosis approaches closely to a complete one, but A
on aceonnt of the similarity of larval and adult forms and mouth parts'y
i must <till be considered as incomplete.  Reproduction is oviparous |
!

and frequently parthenogenctic.
METHOD OF MEASUREMENTS.

A few of the deseriptions of Thysanoptera previously published
have boen found to he too brief and general for the recognition of the |
species. Another diflienlty which hasx heen noted in some descrip-
tions ix the giving of comparative dimensions relative to other spe-
cies.  This 1£1:1\' he useful to the collector if he happens to have or
know all the s.pv(-iv.s' referred to: otherwise he isat an utter loss to
know what is meant.  Having experienced these difficulties at various
times, the writer came to the conelusion that each deseription should
he :11);‘0lntvl.\' complete initself and independent of all others, and that
therefore a system of measurements hased entirely upon the species
under consideration would frequently prove of service in the determi-
mation and separation of these insects. The eye can not be relied
upon for exactness in this matter, as has heen frequently found in the
course of this work, and therefore all measurements given in the fol-
lowing descriptions have been made in the same way, by means of an
evepieee micrometer, as follows: A stage mierometer of reliable malke
was st proven to be accurate by comparison with a steel millimeter.
scale, then with each comibination of lenses used the nmmmber of spaces
on the image of the stage micrometer covered by the scale of the eye-
picce micrometer were determined, two points being selected where
the divisions coincided.  Then the number of spaces covered on the
stage micrometer was divided by the number of spaces of the eve-
picee micrometer covering them, and the quotient was, evidently, the
fraction of a wicromillimeter upon the stage shown by one division of
the eyepiece micrometer.  This quotient may he called the factor of
the eyepiece micrometer for that combination of lenses and will hold
unchanged for any object measured with that magnifieation, hut will
of course vary f(.)l' every other magnitication.  Tlustration: Using a
L-inch objective and a 1-inch evepiece (Bausch and Lomb) with the
tube closed. T find that the fifty divisions of the eyepiece micrometer:
cover, say. exactly I millimeter of the stage micrometer. Dividing
then 1 millimeter by 50, I have two one-hundredths millimeter, which
is the factor for that combination of lenses.  Now, placing the object
to be measured upon the stage. we find. c. g., that forty-tive spaces of
our eyepicee niuerometer just cover the objeet to he measured. Mul-
tiplying by the determined fuactor, we have two one-hundredths milli-
meter tinies forty-five, which equals ninety one-hundredths millimeter
as the length of the object measured.  This method has been used in
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the determination of length and breadth of the species herein
described.

When comparative lengths only are desired. as e. ¢. in the compara-
tive lengths of segments of antennw, relative length and breadth of the
head. ete.. there is no need to determine the actual measurement. 1Tt
is suflicient to compare dirvectly the number of spaces read upon the
eyepicce micrometer, and thix is the method used in such enses.  In
the case of the comparative lengths of segments of the antennw, all
measurements have heen made with a }-inch objective and a 1-inch eye-
piece. The measurements given show, therefore, not only a compari-
son between the segments of one antenna. hut also between the seg-

ments of all antenna so measured.  The number of the segment has
been given above the line. and diveetly below it the number of spaces
of the eyepiece micrometer covering that segment.  Ilustration:
Number of segment. 1 2 3 4 5 ete
Spaces of micrometer, 5 10 14 12 9 ete

It has been found that there are slight individual variations in the
lengths of corresponding segments in ditlerent specimens of the same
species, and even in the two antennze of the same specimen, still there
is in general a quite close agreement in this respeet and the propor-
tions hold very well. The antennwe were selected for such critical
study, because there is an evident variation in the proportional lengths
of segments in each species, and hecause the antenna are the most
surely available for a careful, accurate study of any organs of the
insect.  Then, again, proportional measurements do not vary nearly as
much as do the absolute measurements ot ditferent sized individuals.

All statements made as to lengths, hoth actual and comparative, in
the descriptions herein given are based upon actual measurements
made in one or the other of these wayvs, an average being taken of the
total number of specimens used in the description.

In deseribing colors it has been my intention to follow a few definite
rules, which are given herewith: First, to name colors in plain, well-
known terms when possible; second, when the color heing described
appears to result from a mixture, in equal proportions, ot two more
elementary colors, they have been given together in the same form and
connected by a hyphen (eray-brown): third. when a predominant
ground color is modified by more or less mixture with another color,
the name of the ground color has heen given last with the modifying
color preceding it (grayish brown).  Depth of coloring is indicated by
such words as light, dark, ete.

INDIVIDUAL VARIATIONS.

Individual variation must always be considered in specific determi-
nations and due allowance made therefor. The most common variation
will naturally be found in the line of color. It is prohable that to a
slight extent the age of the individual may influence the depth of the
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colorine. beeatse a<hort time is required, in several species which have

heen ohserved at least, after the emergence of the adult from the pupal

stage before the full deptlof coloring is acquired. Th'(‘*l"e s, ho.We\'el',

2 conunon variation in color, apparently not due to dlﬂore'nce in age,

1)1v<)(1ming in some of the most variable speeies color ':ll:l(‘tl(?s. These

may he cither lighter or darker than the color of the typical form, but,
<0 far ws our observations have gone, complete intergrades are to be
found.

A variation from the usual number of segments in the antennwm is
quite frequently met with, hut thix ix always in the line of a reduction
in number due usually to a fusion of the last two or niore segments.

The length and hreadth of the abdomen is. perhaps, the most variable
charicter, as in most species the segments are slightly telescoped natur-
allv. and beine connected with cach other by a flexible membrane are
(':lll)zllllt‘ of gro:‘lt distension.  This may be caused naturally by the simul-
tancous development of a number of eggs in the ovaries of a female.
When specimens are mounted in balsam, ¢lyeerin, or any such medinm
for study. there is danger of compressing the body of the insect if
care he not taken to have present plenty of the mounting medium. and
the wsual resudt of this compression is the distension of the ahdomen.

Measurements of a series of specimens show that a variation, often
amounting to one-sixth. sometimes as-high as one-fowrth, frequently
oceurs hetween the extremes in the size of individuals in the same
species.

NYNOPSIS OF SUBORDERS AND FAMILIES.

Female with a saw-like ovipositor. Terminal segment of abdomen of female
conical; that of males rarely like females, hut usually bluntly rounded. Fore
wings with at least one longitudinal vein reaching from hase to tip of wing.

14 ) o ) TERI*?BRANT]A (p.124). 2
Female without an ovipositor.  Terminal seginent tubular in both sexes. DBoth

pairs of wings similar in structure with only one median longitudinal vein, and

thixonly partially developed, never reaching to tipof wing. . TusvLIFERA (p. 187).
Includes single famnily Phleothripid:ce.

Antenne with nine segments.  Wings broad and rounded at the tips; fore wings

. with cross veins.  Ovipositor of female up-curved ... . ASoLoTuRIPID.E (p. 126).

Antennae with xix to eight segments.  Wings usually narrow and pointed at tips,
without erossveins.  Ovipositor of female down-curved . . THRIPID.E (p.132).

CHARACTERS OF TEREBRANTIA.

Antennie have from six to nine segments, the terminal segments
being usually much smaller than the preceding.  Ocelli absent in the
entirely wingless forms (Aptenothrips rufus) as in all wingless Thysa-
noptern, and sometimes in the wingless males of species in which the
females are winged, they are present in all long winged forms.  Maxil-
lary pulpi wsually three, sometimes two segmented, and labial palpi
usually two, sometimes four segmented.
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Prothorax rarely longer than broad, but usunally transverse, fre-
quently twice as wide as long, ordinarily rectangular in general outline
and searcely wider at the hind edge than at the fore edge, except in the
genus (hivothrips, in which it is strongly broadened hehind, where it
Is about twice as wide as at front edge. The fore wings are hroader,
stronger. and much more specialized than the hind wings, shaded
darker, it shaded at all.  As a rule they have more veins, there heing
usually two, sometimes apparvently only one, fully developed longitu-
dinal veins besides frequently a strongly developed vein following the
horder of the wing and known as the ring vein; cross veins ave present
insome cases. The veins are usually set with more or less numerous
and conspicuous spines which vary in size, the smallest being minute
and indistinct, the largest extremely stout and conspicuous. exceeding
in length the breadth of the membrane of the wing. The membrane
itself is thickly set with numerous microscopic spines. A fringe is
always present upon the hind margin, consisting on the hind wing of
one, on the fore wing of two rows of long wsually wavy hairs. On
the fore wing these vows appear to be placed at different angles to
the edge. o that instead of the hairs heing parallel when the wing is in
action, they cross each other at a slight angle, thereby forming a mesh-
work which must add materially to the strength and resistant power
of the wing. Spines such as are found on the other veins are wanting
upon the hind margin.  The fringe upon the front is always shorter
than that upon the hind edge and is composed of a single row of
stouter. more bristle-like hairs.  The development of the fore fringe
appears to be in inverse proportion to that of the spines horne upon
the costal edge, and when these last are very stout the frinve is ves-
tigial, though sometimes both fringe and spines are wanting on the
costa.  In many eases the shading of the fore wings takes the form of
dark cross hands alternating with light or almost white hands or areas.
The hind wings are more slender and more delicate than the fore wings
and have but one median longitudinal vein, usually fully developed.
and no ring or cross veins.  The median vein is without spines such
as are borne upon the veins of the fore wing. The hind fringe is
single instead of double and the fore edge alwuys bears a more or less
well-developed fringe.  Shading of the hind wings is very slight and
a distinet banding of them is not known.  When at rest the wings are
laid straight back upon the abdomen, the fore wing of cach side com-
pletely covering the hind wing and cach pair lying parallel to but not
upon the other. The hind fringes are very flexible or jointed at their
attachment to the wings and when at rest point backward hetween
them. The wings are very frequently reduced to small, rounded or
oval pads which are usually invisible even when present.  Rarely they
are entirely absent, but when this is the case the structure of the
thorax indicates the fact. The fore legs are often more thickened
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than the others—in the genus (%/rothrips they are extremely thick-
ened.  The hind legs are usually longest and sometimes exeeed the
abdomen in length.

The ahdomen ix constricted somewhat at its junetion with the thorax
and is alwavs ten seemented.  The terminal segments are usually
shaped (liﬂ'ml'vnll_\' in the two sexes: in the females the last three see-
ments form a cone the apex of whieh is quite pointed, and rarely the
laxt scoment ix rather tubular instead of conical.  The ahdomen of
the male ix waally more slender and lighter than that of the female,
and = a rule its end ix much more blunt. though oceasionally shaped
much like that of the other sex.  The ninth segment is comparatively
Jaree and contains the genital apparatus, and frequently the tenth
s&*;:.'mvnt is alko much retracted within it.  In the females the sexual
opening is between the eighth and ninth abdominal segments, but in
the males it is between the ninth and tenth.

The female has a four-valved. saw-like ovipositor fitted to the under-
side of the eighth and ninth segments and reaching to about the tip of
the abdomen, sometimes a little heyond.  When at rest this apparatus
lies partially concealed in a sheath on the underxide of the last three
seements: when in aetion it can be let down 50 as to work at almoxt
any angle less than 90 degrees.  The copulatory apparatus of the
male ix almost or entirely withdrawn into the body. but it is freely
protrusile.

The males are often quicker motioned and more active than the
females.  Most of the menihers of this suborder move rapidly, though
some are quite slugeish; they ran rapidly and take tlight readily.
Some species, provided with well-developed wings. seem loath to use
them. and many possess a considerable power of leaping.

Family .EOLOTHRIPID.E.

The antennwe are nine segmented.  Ocelli are present in both sexes.
The maxiflary palpi are three segmented. and the Labial palpi two or
four segmented.  The wings are larege, bhroad. and rounded at the
outer endx. In addition to a heavy ring vein, cach fore wing has two
tongitudinal veins extending from its hase to tip, where they unite with
the ring vein ou eachiside of the tip, while the hind wings have only
a vestige of a median longitudinal vein,  Four or five c¢ross veins are
present in each fore wing.  The fore wings are without a fringe upon
the front edge. though some more or less stout hairs arve there present
in some species.  Both sexes hear a peculinr hook-like appendage on
the underside of the second segment of each fore tursus. (See Plate I,
ﬁ:g', W) The ovipositor of the female is bent upward so that its convex
side ix ventral. The males have the first ahdominal segment mueh
longer than the sccond.  The members of this family run rapidly,
11:1\'illj_“. very long legs, hut they do not appear to llu\"e, the power ‘of
springing.
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The genns . Fulothrips is the only one of the three genera of this
family found in the United States.

Genus AOLOTHRIPS Haliday.

Head about as broad as long.  Ocelli present in both sexes.  Anten-
nw nine scgmented, the last three or four segments heing very much
shorter than the preceding and closely joined together: third segment
much longer than any other. Maxillary palpi three segmented,
geniculate.  Prothorax about as long or a little longer than the head,
without large bristles. Legs very long and slender; fore femora
somewhat thickened in both sexes: hind femora hroadened: fore tibiwe
unarnied: second fore tarsal segment. in both sexes, with hook-like
appendage.  Wings nsually present in both sexes: fore wing some-
what narrowed before the middle: fore part of the ring vein fur-
nished with very short haivs. which hardly overreach the edge of the
wing. IFore wings white, with two broad, dark ecross hands.  Iirst
abdoniinal segment in the males much longer than the second. and the
ninth segment is drawn out at the hind angles into short clasping
organs or hooks,

The two species which I place here can be distinguished by the
presence of a white hand around abdominal segments two and three in
the femule of _L. A/color, which hand is wanting in the female of .1.
Susciatus,  The last four segments of the antenna tuaken together are
much longer in (L. bicolor than the fifth, while in .1 fieseiatus the last
four segments together are approximately as long as is the fifth alone.

AZOLOTHRIPS FASCIATUS (Linnaus).

Plate 1, figs. 1-3.

Tlerips fasciata LiNxEUs, Syst. Naturae, 10th ed., 1758, p. 457,

Thrips fusciate Linnmus, Fauna Svecica, 1761, p. 266.—Georrroy, Histoire
abrégée des Insectes, 1764, p. 385.

Thrips fusciate LisN Uz, Syst. Nataree, 12th ed., ITolmix, and 13th ed., Vindo-
bona, I, Pt. 2, 1767, p. 743.

Thrips fuscicta FaBricivs, Systema Entomologia, 1775, p. 745.

Thrips fusciate SCHRANK, Enumeratio Insectorum Austrize indig., 1781, p. 247,

Thrips fasciate Fapricios, Species Insectorum, T1, 1781, p. 397,

Thrips fuscinde Fasricivs, Mantissa Ingectorun, I1, 1781, p. 320.

Thrips fusciata GaeLiN, Linn. Syst. Nat., 13th ed., Pt. 4, 1788, . 22235,

Thrips fuscivte BerkeNouvt, Synop. Nat. ITist. Gt. Br. and Ire., 1789, p. 123,

Thrips fascicte FaBricivs, Entom. Systematiea, 1V, 1794, p. 229.

Thrips fasciata STEW, Elem. of Nat. Hist., 11, 1802, p. 114,

Thrips fuseiate Fapricivs, Systema Rhivngotornm, 1803, p. 314.

Thrips fusciaia Turron, A General Syst. of Nat. (Transl. from Gmelin’s Syst.
Nat., 13th ed.), I, 1806, p. 717.

_Iolothrips (Coleothrips) fasciate 11aLipay, Ent. Mag., 111, 1836, p. 451.

_Iolothrips fusciate Burveisteg, 1landbuch d. Entom., 11, 1838, p. 417.

~Eolothrips fuscicda Axyor and Servicne, Hist. nat. . Ins, Hemipt., 1843, p. G46.
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Tolothrips ( C ;m/lmr//w faseialu IIuID vy, Walker, 1lomopt. Ins. of Brit. Mus.,

Pt. 4, 1852, p. 1117, pl. vy, figs. 31-42.
JLolothrips fusciate YIBEGER, Sitzungsb. d. Acad. . Wiss. Wien, VIIT, 1852,

pp. 135-136, pl. XXT.
Coleothrips trifascinta Frrer, Count. Gent., VT, Dec. 1855, p. 385.
Coleothrips trifasciatu Firen, .\uuml Rept. Nox. Ing, N, Y. 1857, p. 308 (or 540).
Thrips jusciate e MAN, Tijdschr. . Entomol., 1871, p. 147.
Eolothyips ( Coleollrips) /mruztrt RI-LTI:R Dl'l"llU\el Ofver nya Thysanop. fran.
Finl., 1879, p. 7, or Ofv. Fin. Soc., XX1, 1879, p. 214.
Coleothrips fuscinte PERGANDE, Entomologist, April, 1882, p. 95.
Culeothrips trifasciata WEBSTER, Rept. Dept. Agr., 1886, p. 577.
Coleothrips trifasciata TraxTeR, Rept. Conn. Agr. Exp. Sta. for 1889, (1889), p. 180.
Coleothrips 3-fuseiata RiLEY-TTowARD, Ins. Life, IIT, 1891, p. 301.
Coleothrips trifascicta Towxsesn, Canad. Ent., NXNIV, 1892, 1. 197. '
Coleothrips trifusciate Girrerre, Bull. 24, Col. Agr. Exp. Sta., 1843, p. 15.
Coleotheips trifasciata Davis, Bull. 102, Mich. Agr. Exp. Sta., 1893, p. 39, fig. 102“
Coleothrips trifuseiute COCKERELL, Bull. 15, N. Mex. Agr. Exp. Sta., 1895, p. 7L
Eulothrips fusciate Uzer, Monographie d. Ord. Thysanop., 1895, p. 72, pL. §
fie. 4; pl. v, figs. 4648, 1
Coleothrips trifasciate Davis, Speeial Bull. No. 2, Mich. Agr. Exp. Sta., 1896,;'
p. 13, fig. 4. ]
_Lolothrips fuscinta Tonpey, Die Geradfligler Mitteleuropas, 1901, p. 286, pl
XXTIL |

Fimale.—Length, 1.63 mm. (1.36 to 1.76 mm.); width of mesotho-
rax. 0.30 . (0.27 to 0.34 mm.). General collor yellowish brown to
dark brown.  Head slightly wider than long, rectangular in outline,
retracted slightly within prothorax; cheeks arched but slightly behind
eves; front nearly straight: surface of head but faintly striated and®
bearing numerous minute spines.  Eyes large, black, elongated down-
ward; horders of eves light; ocelli small, well separated, orange-
vellow with maroon crescents. Mouth cone sharply pointed: maxil-
lary palpi geniculate, three segmented; labial palpi four segmenteds
chitinous thickening extending from left eye connected with that at
juncture of mouth cone with frons; just a trace of such thickening
extends down from right eye: the two spines standing at hase of
frons close to transverse thickening are less than twice as long as sub=
antennal pair of spines.  Antenna nine segmented, nearly thl@elj
times ax long as head and very slender, approximate at base; leldtlvev
lengths of seements:

Segment one thickest, eylindrical; two is u little thicker than three;’
last five segments are closely joined and from base of six they taper:
gradually to the tip.  Antenne brown except tip of two and all hut!
extreme tip of three nearly Whlte, all segments quite thickly and
uniformiy clothed with short spines; thow around tip of two hemo‘!
wuch the stoutest; no sense cones present, but both three_and four



No. 1310. NORTH AMERICAN TIHHYSANOPTERA—ITINDS. 129

have an clongated, narrow, membranous sense area on under side of
outer half; five bears a small, rounded spot of similar texture neav
tip helow.

Prothorax somewhat wider than long, and a little wider than head,
nearly rectangular in shape; sides but slightly avched. without con-
spicuous spines but with numerous minute ones.  Mesothorax smoothly
rounded at front angles.  Metathorax slightly narrower at front end
than mesothorax and tapering somewhat posteriorly.  Wings always
present. about one-seventh as broad as long. rounded at tips; fore
wing heavily veined having a ring vein and two longitudinal veins
which extend from the base and join the ring vein just before the tip
of the wing: fore vein united to costa hy two eross veins at one-third
and two-thirds its length: longitudinal veins united by one c¢ross vein
just before the middle and the hind vein is joined to the hind ring vein
opposite the outer front cross vein: hind wing veinless.  No fringe
upon costa of either wing, but costa and longitndinal veins set with a
number of short, dark spines; hind fringe hairs short and straight,
double row on fore wing. Fore wings with three white hands (at base,
middle, and tip) and wider dark brown cross bands hetween these;
hind wings with similar arcas. but the two darker bands are so pale
gray that they are hardly noticable. Legs gray-brown, dark hrown
in dark specimens, very long and slender: fore femora slightly
thickened and tarsi armed with a peculiar, hook-like structure opposed
to a stout tooth something like a forefinger and thumb (Plate I, tig. 9);
first segment of all tarsi very short; all legs thickly set with short
spines; all tibice armed with very stout spines at tips.

Abdomen about two-thirds the length of the whole body, small at
base, enlarging to the middle: segments frequently overlapping con-
siderably in the last half: last three segments long und tapering to tip;
ovipositor very long and up-curved; spines upon last two segments
long, dark, and conspicuous. Eutire body vellowish brown to dark
brown; connective tissue red.

Redescribed from seven specimens.  No males found.

Lood plants. — Alfalta, buckwheat, celery, clover, Composite, oats,
onion, tansy, wheat, various grasses and weeds.

labitat.—England (Haliday). Vienna (1eeger), Finland (Reuter),
Germany (Jordan, Bohls, near Berlin, Uzel), United States: Connecti-
cut, [ndiana, Towa, Massachusetts, Michigan, New Mexico, New York,
Obhio.

Larea.—*Larva yellow, the abdomen behind decper orange, a whorl
of hairs on each segment, more conspicuous on the last two; prothorax
elongate: antennwe shorter than in the pertect insect, the number of
joints similar; mouth nearly perpendicular, not inflected under the
breast: joints of maxillary palpi not very unequal.” —Haliday.

Life history unknown. Fitch observed that it was abundant on
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wheat ul\ in tlw <eason lm(l afterward passed to later-flowering
plants, such as tansy (/rmm ctum vulgare).  Webster found it common
in all stages on buckwheat in Ohio.

Thaxter believed that this speeies caused the rust of oats in Con-
neeticut.  Davis has reported it as the most common species on the
heads of clover in Michigan, and found it both in and out doors on

many plants.
ZOLOTHRIPS BICOLOR, new species.

Plate I, figs. 4-9.

Female.— Length, 1.9 mm.; width of mesothorax, 0.29 mm.; width
of ahdomen. 0.38 mm.  General color light yellowish brown to dark
brow.

Head as wide 1= long, also as long and as wide as prothorax; cheeks
slichtly arched behind eyes: anterior margin slightly arenate; oceiput
11':‘1'11.\*\'-(\|'sv1_\' striated, quite thickly clothed with minute spines.  Eyes
laree, black, clongated downward, coarsely granulated, each facet dis-
tinct. slightly pilose: ocelli separated. b]lnht reddish vellow, mar-
gined inwardly with maroon crescents.  Mouth cone sharp; maxillary
palpi three segmented, geniculate, third segment very small; labial
palpi four segmented, first segment very short.  Chitinous thickening
around left eye connected with that uniting mouth cone to trons; only
a short vestige of such thickening below right eye; two long, slender
spines are horne upon frons in front of the middle of the transverse
thickening and one cqually long spine upon middle of labrum; these
spines are many times as long as any others upon the head.  Antennwe
as long as head, pro and mesothorax together, slender, filamentous,
approximate at base; relative lengths of beglll\‘llth as follows:

1 ) 3 + 5 6 g S 4
S, 182 371 29 19.6 126 7.3 3.8 2.9

Segment one thickest. as long as wide; three to six slightly nar-
rower than two; seven to nine tapering; the last very minute and
conteal. Al segments, except three, of nniform brown color; three
is very pale yellowish white, except brown hand around apex; two is
brown at hase fading to light yellowish at apex. Segments three to
nine quite evenly clothed with fine hairs of uniform size; three and
four hear cach a narrow. light-colored, membranous strip on outer
part of underside, indistinet upon three on account of its light colors
a small elliptical spot of similar structure near tip of five heneath.

Prothorax nearly square, slightly constricted in middle, with num-
erous minute spines, hut none conspicuous.  Mesonotum t1.1n.~\'el'ael)
striated; fore angles of mesothorax broadly rounded. Metanotuny
reticulate: metathorax tapering posteriorly.  Wings broad, rounded
at tips; fore wing with two longitudinal veins whlch bend outward
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]u\t hefore the tlp rmd umto with the ring veinsg fore lonuxtudnml vein
united to front part of ring vein by two cross veins at dbout the first
and sccond thirds of its Ie 1gth and to the hind vein by one cross vein
just before the middle of the wing: hind vein united to hind part of
ring vein by one cross vein at about three-fifths the length of the
wing. TFore part of ring vein and both longitudinal veins set with
numerous short, dark spines; hoth pairs of wings thickly covered with
microscopic spines; no fringe upon front edge of fore wings, but a
very light one upou hind wings; posterior fringe on fore wings double,
on hind wings single; hind wings veinless.  Wings clear white: fore
pair conspicuously marked with two broad, hrown bandx so that there
are narrow white hands across the base, middle, and tip of the wing;
hind wings almost clear white. ILegs concolorous with body. very
long and slender; fore femora slightly thickened, but less than half as
wide as long; second segment of fore tarsus fitted with a peculiar
hook-like structure recurved toward base of segment and at tip
opposed to a stout tooth. Al legs quite thickly set with small xpines;
hind legs much the longest, nearly as long as wings; each tibia armed
at apex with two or more stout spines.

Abdomen small at base, enlarging gradually to its sixth segment,
where it is about one-fifth as wide as the hody is long; eight. nine, and
ten tapering uniformly and quite abruptly; no marked difference in
length of segments.  Posterior part of segment one and scgments two
and three white or yellowish in color; remainder of abdomen yellowish
brown to dark brown. No spines apparent upon the abdomen, exeept
on last three scgments; nine bears a cirelet of cight long slender
bristles near its posterior edges; ten hears six similar bristles.  Ovipos-
itor very powerful, up-curved, and extending a little beyond the tip of
ahdomen.

Deseribed from nine females,

Cotype.—Cat. No. 6323, U.S.N.M.

Jate.— Length but little more than 1 mm.: width of mesotho-
ax slightly less than one-fourth hody length. General color tawny

ellowish with hrown extremities to appendages, not nearly as dark
as female.

Head subequal in length and breadth and shghtly smaller than
prothorax; spines in front of tyansverse thickening at hase of mouth
cone not conspicuonsly long.  Antennwm three and onc-half tunes us
long as head, almost equal to length of abdomen; relative lengths of
segments as follows:

1 2 3 + 5 6 7 S 9
wir o il Ske 2N 22 g bl 2

Outer two-thirds of antenna dark brown; first three segiments light
gray-brown, two and basal half of three being lightest; antenna very
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h viry.  Hind lvu\ very slender, l()noer than abdomen; all femora and
fore tibine hrownish vellow shaded darkest above; middle and hind
tibiwe and tarsi gray-brown to dark brown.

Abdomen very small, but slightly longer than antenna and not as
hroad as mesothorax, narrowed somewhat at attachment to thorax,
inereasing gradually in hreadth up to ninth segment; tenth segment
very abraptly smaller and conical.  Segment one very long and marked
by two brown, longitudinal carine dividing it into thirds dorsally.
Ninth segment also pecudiar, being very long and as broad as any in
the ahdomen: hind angles produced into a pair of claspers, also hearing
a pair of stout spino.Q; tenth segment small and set with quite long,
stout spines. Second, thivd, and fourth segments nearly white, some-
times irregularly snffused with yellow: rest of abdomen tawny yellow,

Described from three males.

Cotype. ~Cat. No. 6323, U.S.N.M.

These malex differ much more than is usnal from the deseription of
the female but it scems that they are more closely allied strueturally to
. bicolor than to oA, fusciatus. and so 1 place them with the former
species.

Food plants.— Brunella wulguris, Panicum sanguinale, bindweed,
and various grasses in mowings.

[lubitat.—Amherst, Massachusetts.

Family THRIPID .

The members of this family have from six to eight segmented
antennae (apparently nine segmented in Adnaphothrips striatus and
Lseudothrips Jnequalisy; the segments beyond the sixth are usually
short and form what is called the style. Maxillary palpi are usually
three. sometimes two segmented; labial palpi never composed of more
than two segments. The wings of Thripide are usnally slender,
gradnally tapering more or less und pointed at the tips.  The fore wings,
as a rule, present two parallel longitudinal veins, the front one run-
ning from the base to near the tip of the wing; the hind vein appears
usually as a hranch from the fore vein at about one-third the length
of the wing.  Sometines, however, all connection hetween these vems
i wanting.  Cross veins arve rarely visible, thongh traces of them can
sometimes he seen.  The ring vein is not wsually very heavy or promi-
nent. A fringe is generally present upon the front margin of the fore
wing, but may be vestigial.  More or less stont spmvs are found along
the veins und costa of the fore wing. The hind wing has one median,
longitudinal vem without spines and no cross or ring veins, hut the

costa bears a fringe.  The ovipositor of the female is bent downward,
i. e., concave side ventral.
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SYNODPSIS OF THRIPTD .

1 {Antounw with eight segments oo oo oo o oo o o il 2

Antennwe with seven segment. . ... . PPN (oc - - - o 11

5 {Bndv with markedly retienlated surface. ..o oo oo o oL Heliothrips (p. 168)

Body withont reticnlate surface ... ... 3

3 {\]n]umen clothed with fine hairs and having a silky luster. Sericothrips (p. 141)

Body without clothing of fine haivs_ ..o oo oo oo o il 4

n {tht two segments of the antenna longer than the sixth_ . Raphidothrips (p. 158)

Last two segments shorter than sixth oo oo oo o oo o .. 5
Terminal segment of ahdomen with a pairof extremely stout, short spines

5 { near the tip above. . ... . .. .o i Limothrips (p. 138)

Terminal segment without unusually stont spines. ... ... .. ... _ ... 6
Antenna with second segment drawn out into an acute process on outer

6 { Angle L.l Chirotlirips (p. 133

Second segment of antenn:e normaly symmetrical oo oo o oo oo oL 7

{( Jeeli and wings wanting - ... ..o ... Lol Lo L liliio_.. Aptinothrips (p. 166)

Ocelli and wings present - ..o il 8

I {\\ ith spines at hind angles of prothorax. ..o o o oo oo ... ... 9

Without spines at hind angles of prothorax.___________. Anaphothrips (p. 160)

9 {\\'m. two long slwmos at each hind angle of prothorax ... ... .. ... 10

With one long spine at each hind angle of prothorax____. Psendothvips (p. 146)

10 {\\ ithout a long spine at middle of each side of prothorax ... Euthrips (p. 147)

With a long spine at middle of each side of prothorax..... Seolothrips (p. 157)

1 { ore wings broad and without front fringe - .- ... .. ___. Larthenothrips (p. 175)

Fore wings slender, spines on outer hali fewer than on basal... Thrips (p. 178)

Genus CHIROTHRIPS Haliday.

Body thickened. Head very small and in front of the eyes drawn
out into a three-cornered process upon which the antenna are situated.
Ocelli present in the females and located very far back: wanting in
the males.  Antenna eight segmented. the second segment ending in
a blunt prominence at the outer angle. Maxillary palpi three seg-
mented. Prothorax nearly twice as long as the head, and trapezoidal
in form, being about twice as broad at the hind edge as at the fore
edge. Two prominent spines present at the hind angles or wanting
in some species.  Legs short: the fore pair extremely thickened, so
that the tibiee are short and broad and the tarsi small.  Wings long
and very slender; fore wing with two veins upon which there stand a
few small spines: front fringe well developed.  Males wingless.

SYNOPSIS OF SPECITES.

- With two moderately long spines at each hind angle .....___. manicatus (p. 134
Without long spines at the hindangles. ... ... .. ... .. .__..... 2
Abdomen light yellow - o ... obesus (p. 137

)
Abdomen light brown . ... ... crassus (p. 136)
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CHIROTHRIPS MANICATUS Haliday.
Plate 17, figs, 14-16.

Thrips (Chivothrips) manicate Tatanay, Eutom. Mag., 111, 1836, p. 444,

Thrips meieicata BURMEISTER, Handb. d. Entomologie, 11, 1838, p. 413.

Thrips longiprunis BURMEISTER, ILandb. d. Entomologie, T1, 1838, p. 413.

Chivothrips manicate Axiyvor and SERVILLE, Ins. Hemipteres, 1843, p. 642,

Chirothrips longipennis AMyor and SERVILLE, Ins. Hemipteres, 18435, p. 642,

Thrips (Chivothrips) mtnicala TTATADAY, Walker, Tlomopt. Ins. Brit. Mus., 1852,
p. 1106, pl. vi, fig. 12,

Thrips (Chivothyips) maticate. REUTER, Diagn. 6fv. nya Thysanopt. {. Finland,
(IS78-79), pp. 5, 6.

Chivothrips antenuetins Ossory, Canad. Ent., XV, 1883, p. 154,

Chirothrips anteunatus Lixpesax, Bull. d. Soe, Imp. d. Nat. d. Moscow, LXIT,
1886, No. 4, pp. 322-325, fig. 12

Chirothrips manicate Japrozowskl, Termes. Fuzetek, NVIIL, 1894, p. 47.

Chivotheips manicata Uzer, Mon. d. Ord, Thysanoptera, 1895, p. 80, pl. 1, fig. 2;
pLovi, ftig. 49.

Chirothrips manicata Tvren, Die Geradfiigler Mitteleuropas, 1901, p. 287,

Fomale.— Length T mm. (0.84 to 1.18 mm.); width of mesothorax
0.27 mm. (0.24 to 0.32 mm.). General color quite uniform dark
vellowish brown.

Head somewhat shorter than wide, almost conoid in shape, frequently
hidden up to the eyes in the prothorax; cheeks only about one-third
the length of the eve; head prolonged into a triangular proecess in
front of the eyes: a row of four small spines across the head hetween
the frout edges of the cyes and one small spine on each side of the
anterior ocellus.  Lyes large, black, rather coarsely faceted; oecelli
subapproximate, almost white or pale yellowish with heavy maroon
crescentie inner margins. placed in a low triangle far back between
hind half of eyes.  Mouth cone short, hroad and blunt; maxillary
palpi three segmented.  Antennewe less than twice the length of head;
segments thick and move or less rounded; relative lengths of segments
as follows:

Lo ¥ 3 + 5 6 ¥ 3
55 54 6.4 T5 6 8 25 25

Basal segments very broad and wlmost contignouns; two drawn ont
nto a short, blunt angle on outer side: three and four bear each one
very stout. blunt sense cone on outer angle.  All segments hrown;
tip= of two and three frequently vellowish.

Prothorax large. trapezoidal, a little less than twice as long as head,
as wide as head in front and twice as wide bebind: sides nearly
straights surface dotted with numerous very small spines and marked
with transverse, arched wrinkles, giving it a scaly appearance; numer-
oux small spines stand at hind edge, and two spines at cach hind angle
are munch larger than the others.  Mesothorax a little hroader than
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the prothorax, widest behind, sides curving forward; metathorax
abruptly somewhat narrower. and its sides curve inward to buse of
abdomen.  Wings nearly always fully developed in females, about
four-fifths as long as body and in wmiddle about one-seventeenth as
broad as long, sharply pointed at ends, heavily fringed on hoth edges.
Hind longitudinal vein branches from the fore at about one-fourth
the length of the wing; fore vein bears six or seven spines before the
branching oft of the hind vein: bevond this the fore vein hears
usually two and the hind vein four spines; costa hears numerous
short spines.  Fore wings gray-brown; hind wings eray.  Legs short
and powerful: fore femora extremely short. nearly as broad at base
as long, wrinkled on surtace and at tip outside with chitin tuwrned up
into a sort of tooth; fore tibtw also extremely short and thick: each
tibia bearing a row of spines of gradually increasing length and stout-
ness on inner side toward tip; these are most strongly developed on
hind legs. Legs dark brown except tarsi more or less gray or
vellowish.

Abdomen broader than mesothorax, hardly twice as long as broad
(segments usually overlapping considerably and giving a dark and
licht brown handed appearance); spines around last two segments
moderately long and stout, dark brown and conspicnons: ovipositor
of good length. Color of ubdomen uniform dark brown: recepta-
enlum seminis inconspicuous or invisible.

tedescribed from ten females.

Male.—Length 0.83 mm. (0.66 to 0.96 m.): width of mesothorax
0.22 mm. (0.20 to 0.24 mm.).

Ocelli wanting: spines on head as in female. Relative lengths of
antennal segnments as follows:

1 2 3 4 5 0 D S
5.2 5.2 5.9 6.5 44 5.6 1.8 1.8

Segments two and three pale vellowish. Wings entively wanting.
Abdomen more narrow than in female and bluntly rounded at the end.
Ninth segment very large, conoid; tenth segment retracted therein;
ninth with a short stout spine on each side of the hind edge above;
genital apparatus protruding beyond the tip of tenth scgment: a
rounded light depression in middle of veutral plates on segments
three to six.

Deseribed trom five males.

Tood plants.—Flowers of various erasses and cereals, clover, wild
carrot.

Iabitat.—England (Haliday), Germany (Burmeister, Jordan. Bohls),
Finland (Reuter), Russia (Lindeman). Bohemia (Uzel), United States:
Manchester, Towa; Amherst, Massachusetts.
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Life historv unkunown except that they hibernate in dried Hower
stems and in turt.

[ have compared my specimens with those of Osborn's (. antennatus
and they are identical.

CHIROTHRIPS CRASSUS, new species.
Plate 11, figs. 17-20.

Fomale.—Length 0,78 mum.; width of mesothorax 0.26 mm. Gen-
eral color of head and thorax brown: abdomen gray-brown or yellow-
ish brown.

Head very smalll slightly wider than long, narrowed in front
hetween the eves and clongated anteriorily: distance between eyes
equud to one-half the width of head: frons hetween antenne bluntly
acuminate.  Eves reddish orange by reflected light: ocelli placed in a
Jow triangle far back between hind edge of eyes: each ocellus pale,
margined inwardly with a dark-red crescent.  Mouth cone very short
and broadly rounded; maxillary palpi short. three segmented.  Anten-
nw approximate at base; relative lengths of segments as follows:

Basal segments large, longitudinally compressed, nearly twice as
wide ax long: segment two drawn out at outer angle into an acute
process: three with stender peduncle, subpyriform, bearing one promi-
nent sense cone on outside, as does also four: four and five rounded;
four nearly as thick ax long: five somewhat narrower; six elongated;
seven and cight moderately slender.  One and two pale straw yvellow;
three to six shading gradually to a medium brown: seven and cight
also medium hrown.

Prothorax one and one-half times asx long as head, one and three-
fourths times us wide as long, twice as wide at posterior edge as at
anterior; sides nearly straight. indented above fore coxw, with prom-
inent spines at posterior angles.  Mesothorax one and one-fourth times
as wide us prothorax. quite a deep constriction between mesothorax and
metathorax: pterothorax with more or less rusty tinge.  Wings long,
saber-formed, slightly overreaching the tip of the ahdomen: fore wings
shaded with gray, hind wings nearly clear. Fore longitudinal vein
extends through the wing; hind vein arises from fore vein at one-third
its length: hoth veins disappear hefore reaching the tip of the wing.
Fore vem bears two spines on distal half; hind vein hears five spines,
Legs short: fore pair strongly thickened; all femora grayish or yel-
lowish brown: fore tibix and all tarsi pale yellowish; middle and hind
tibine hrownish at bases and above, fading to pale gray or yellow
beneath and at extremities.
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Abhdomen elongate-ovate in outline, blnntly pointed at tip. one and
fonr-fitths timesas long as broad; spines upon last twe segments short,
wealk, and inconspicuous; ovipositor short and weak. Color rusty-
gray brownish upon sides, and pale yellowish upon last two segments.

Described from two females.

Cotype.—Cat. No. 6324, U.S.N. M.

Male.—Length 0.66 mm. (0.58 to 0.78 mm.): width of mesothorax
0.23 mm. (0.19 to 0.25 mm.). General color of head and prothorax
grayish or vellowish brown: pterothorax abruptly pale yellowish,
shading through gray to chestnut hrown upon last two abdominal
segments.

Head as wide as long, without ocelli: relative lengths of antennal
segments as follows:

1 2 3 4 5 6 T S
4.4 5.9 59 5.9 5.2 7.9 2.2 26

Prothorax one and one-third times as long as head, and one and one-
half times as wide as long:; mesothorax one and one-sixth times as
wide as prothorax; wings wanting: terminal two segments conoid;
spines thereupon slightly more prominent than in female,

Described from seven males.

Cotype.— Cat. No. 6324, U.S. N. M.

Lood plant.— DPunicwm capilare.

Habitat.—Amherst, Massachusetts.

Life history unknown.

CHIROTHRIPS OBESUS, new species.
Plate 11, figs. 21, 22,

Female.—Length 0.78 mm.; width of mesothorax 0.29 mm.: width
of abdomen 0.275 nm.  General color of head and thorax yellowish
brown; abdomen pale yellow.

Head very small. as wide as long. narrowed anteriorly, much elon-
gated between the eyes, acuminate between basal segments of antennzav.
Eyes dark, relatively large, occupying sides of head from close to base
of antennze almost to posterior edee of head: distance hetween eyes
one-half the width of head; ocelli rather small and placed very far
back hetween hind edge of eyves; anterior angle of triangle formed by
ocelli is very obtuse: color pale yellow. margined inwardly. or entirely
surrounded by red patches.  Mouth cone very short and blunt; max-
illary palpi short. three segmented.  Antenna one and three-fourths
times as long asx head. situated upon the elongated portion thereof;
relative lengths of segments as follows:

-1
)

1 23 4 5 6

+5 6 T 6bh G 2.8 3

s
e
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First secoment mue llu)lnl)l(‘.\\(’(l longitudinally: transverse diameter
more than twice its length; two very strongly drawn out externally
into 1 stout. conical elongation: segments three, four, and five rounded;
three with a quite long peduncles three and four cach hear one stout,
transparent sense cone upon outer angle.  Color of one and two cle‘u‘
pale yellow: three to six becoming gradually more brownish; six to
eicht aniformly chestnut hrown.

Prothorax one and one-third times as long as the head; anterior edge
but slightly wider than hind edge of head; .side's slightly concave,
divergent so that width at posterior edge is more than twice that at
anterior edge: hind angles acute, withont long spines: sides quite
deeply indented above fore coxa. Sides of mesothorax rounded., con-
vereing anteriorly: metathorax narrower than mesothorax, its sides
also rounded hut converging posteriorly.  Color of thorax light yel-
lowish hrowi. sometimes splashed with red.  Fore legs very short and
extremely thickened: other legs short, hut not ﬂn(,l\enod. Legs pale
vellow, middle and hind tibiwe slightly hrownish on upper side, basal
imrt of fore femora shading to Hght brown.  Wings long, sabre-
formed. overreaching tip of abdomen, shaded with gray. Two long
veins, the hind one Inanching from the tore at about one-third the
length of the wing: hoth veins disappear before reaching the apex.

Each vein bears four to six spines:; basal third of wings unfringed:
lm'u fringe sparse. long and slender.

Abdomen ovoid, acunminate at apex, broadly attached to metathorax,
one and two-thirds times as long as broad.  Spines upon last two seg-
ments very short and weak, and those upon ventral plates weak and
inconspicuous.  Ovipositor very short and weak, apparently not fune-
tional: tenth segment split open above.  Color of abhdomen uniformly
clear pale: yellow, except apex hrownish and posterior edges of seg-
nients faintly brownish, receptaculum seminis over hase of ovipositor
bright reddish orange.

Deseribed from three .\‘p('('nnons.

Cotype.—Cat. No. 6325, U.S.N. M.

Male unknown.

Food plants.—Fostuca ovina, Pou pratensis.

Ilubitat. —Amherst, Massachusetts.

Genus LIMOTHRIPS Haliday.

Body powerful. Head longer than wide, hroadened behind, and in
front of the eyes extending into a triangular projection upon which
the antennwe are borne.  Ocell present in females, but wanting in
males. Antennwe eight segmented: third segment drawn out into a
blunt, triangular process at outer angle. Maxillary palpi two seg-
mented (L. cerealiuin three?).  Prothorax somewhat shorter than
the head, slightly hroadened at hind edge; hind angles provided with
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one long, stout spine.  Legs rather short and thick.  Wings quite
long and of medium breadth; costa bearing a fringe: veins hearing a
few short spines.  Terminal segment of abdomen in female elongated
somewhat and approaching a tubular form, split open above; ecach
side bears a short, extremely stout spine and similar stout spines are
horne upon the sides of the cighth segment.

Male entirely wingless.  End of abdomen bluntly rounded: ninth
secment bears a stout spine at middle of each side and a pair of simi-
lar spines stands closely together near the dorsal line above.

Species of this genus move slowly and have no power of leaping.

I found only the new species deenée of the genus,

LIMOTHRIPS AVENZA, new species.
Plate I, figs. 10-12; Plate II, fig. 13.

Fomale.—Length 1.57 mm. (L.48 to 1.66 mm.); width of mesothorax
0.28 mm. (0.26 to 0.30 mm.). Form clongated, slender.  General color
dark yvellowish brown.

Head a little longer than wide, tapering a little anteriorly: cheeks
very slightly arched; surface of head not at all; or hut very faintly,
cross striated and bearing a few scattered minute spines; front strongly
arcuate, produced considerably Dhetween hases of antennie; color of
head dark brown. Eyes of moderate size, black with yvellow margins,
triangular above, protruding slichtly; ocelli fairly well separated,
anterior one smallest, pale vellow with very dark red crescents on
inner margins.  Mouth cone short and moderately thick: maxillary
palpi short, only two segmented.  Antennwa rather short, about one
and onc-half times as long as the head, considerably separated at
bases: relative lengths of segments as follows:

1 9 3 4 5 6

4.4 01 11.8 10.2 10.5 14.4

S

3.8

] =1

Segment one much wider than long; two cup-shaped: three to five
clavate; six fusiform; seven and eight slender, evlindrical; one and
two dark brown; three to eight shading gradually from pale hrownish
oray to more or less dark brown: outer angles of three and four strongly
developed (three especially so, though obtuse), and each hears one long
pointed sense cone; sixt also hears one long, slender sense cone on inner
side at two-thirds its length.

Prothorax a little shorter than head and about one and one-third
times as wide as long; sides diverging from head posteriorly: only
onc long stout spine at cach posterior angle: other spines scuttered and
minute; transverse margins nearly straight; sides slightly rounded;
concolorous with head.  Mesothorax about one and one-third times as
wide as prothorax; metathorax abruptly narrower: sides nearly par-
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rothorax more or less rusty brown in color.  Wings present,

atlel: pte
and stender. about one-seventeenth as broad in middle as

quite long S )
Jong, tapering gradually from hase to tip; two longitudinal veins in
fore wine. the second hranching from the first at about one-fourth its
leneth: I‘mt‘n voins and costa hear a few short, rather stont, dark brown |
spi‘m‘s: costa ahout twenty, fore vein about twelve, of whicb only two |
stand beyond the middle of the wing: hind vein about nine spines; |
fore wines dark, smoky gray: hind wings very slightly gray; costal’s
{rinees ](.)“u', Legs rather short, hut not thickened; femora and middle
and hind {ibia dark brown: all tarsi, fore tihize and extremitics of!
middle and hind tibiee yellow: fore tibie shaded with brown above;
hind tibix alone hearing stout spines.

Abdomen abont two-thirds the length of the body and only about
one-fourth as wide as long. almost cvlindrical in form; segments not
overlapping, width of segments increaxing very gradually up to the
sixth. then diminishing rapidly: last three segments conoid, prolonged
at tip of tenth.  Spines on sides of abdomen weak and inconspicuous
hetfore the seventh scgment; cight hears three or four short, very
stout, slightly enrved. dark hrown spines on each side: nine hears a
civelet of long, slender spines: tenth segment split open above, sharply
pointed at tip. and on each side above 1s a short, very stout, straight,
dark brown spine reaching but slightly beyond the tip: color of
abdomen gray-brown, shading to almost black at tip; connective tissue
pale yellow: surface of segments finely reticulated.

Described tfrom eight long-winged females.

Cotype. —Cat. No. 6326, U.S.N. M.

Jiale, Length 1.05 mm. (1.02 to 1.08 mm.); width of mesothorax
0.22 mm. (0.20 to 0.22 mm.).

Head as broad as long.  Ocelli generally wanting, though some-
times vestiges ave present.  Antenna only one and one-third times as
long asx the head: relative lengths of secments:

12 8 4 5 6 7

4 8 0T T T8 11 2.3

0| 00

Color paler than in female, with more of a yellowish tinge, becoming
vellowish brown at tip.  Pterothorax without traces of wing pads;
the dorsal plates very broad, being ax wide as first abdominal segment,
Head and thorax yellowish hrown; legs yellow: femora and tibiee con-
siderably shaded with Inownish.

Abdomen hut little more than twice as long as wide, though seg-
ments overlap considerably, giving it a yellowish brown and dark-
brown cross-handed appearance: hluntly rounded at tip; segment nine
very large and bluntly conoid; segment ten small, cylindrica]. and
!)l:lilll}' visible retracted within the ninth: copulatory apparatus pro-
jeeting' alittle from ten.  Close together in middle of nine above stand
two extremely short hlunt spines horne npon hroader black, chitinous
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projections, the inner edges of which are parvatlel and the black mark-
| ing tapers to a point anteriorly: on each side of these peculiar proc-

esses stands a long, slender spine: at about the middle of each side of
ninth segment ix a very abrupt, angular. chitinous projection shaded
Calmost black, supporting on the inside of it an exceedingly - short.
- stout, darvk brown. blunt spine; other spines on this segment slender,
put not very long.  Segment ten ix blunt at end and bears a row of
i short, small spines above, close to hind edge: nine is cut out on upper
 side over about half of ten, which at tip does not quite reach to tip of

nine or under side; abdomen yellow-brown.
| Described from four specimens.
‘ Cutype.—Cat. No. 6326, U.S.N. M.
- Food plants.—Oats. Frstuca pratensis.

[abitat.—Pennsylvania, Massachusetts.

Life history unknown.
~ This species was very abundant upon and caused meh danage to
{ oats at State College, Pennsylvania. during the sumnier of 1898,

!

| Genus SERICOTHRIPS Haliday.

~ Body broad and having a silky luster due to the presence of muner-
ous minute spines on the abdominal segments.  Head fully one and
one-half times as wide as long.  Eyes large and protruding; ocelli
present in hoth sexes.  Antennwe eieght segmented.  Maxillary palpi
“three seemented.  Prothorax much longer than the head, without long
spines at hind angles (one present in S, rariabilis).  Legs, especially
hind pair, quite slender. Wings cither reduced or fully developed;
when present. the fore wing is broad at basal fourth, the remainder
heing very narrow; only one longitudinal vein developed:; fore fringe
long; spines on veins numerous and moderately developed.  Abdomen
in some species strongly arched and its segments broad and short: tip
of abdomen conical in both sexes.  Abdomen of male mueh more slen-
der throughout.

Speeies of thisx genus leap readily.

The characters of this genus are extended to include the following
species:

SYNOPSIN OF SPECIER.

Body nearly black except segments four, five, and six of abdomen almost white;

wings reduced .ol cingulatus (p. 141)
Body vellow with brown or gray markings; wings present and with two spines on
last fourth, where hind veln usually is - o0 rariabilis (p. 143)

SERICOTHRIPS CINGULATUS, new species.
Plate T1I, figs. 27-29.

Fomale.—Length { mm. (0.84 to 1.25 mm.); width of mesothorax
0.25 mm. (0.22 to 0.31 mm.); width of abdomen 0.37 nm. (0.31 to
0.45 mm.). General color very dark brown; abdomen cross-handed
with white in the middle.
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ead narrow ax compared with following segments, one-half as long
as wide, widest through the eyes and constricted considerably behing|
them, neck-like and sunken slightly in the prothorax; front slightly
depressed at the insertion of the antennwe.  Eyes .\'1‘11:111, 1'o.unded,
strongly protruding. occupying together only one-half the width of
the head. black, coarsely granulated; margins light yellow; ocelli pres-
ent. very small, well separated, not prominent: anterior one indistingt.!
Color of head hrown; surface hearing scattered small curved spines,
Mouth cone reaching to about the posterior edge of prosternum: max-
illary palpi three seeniented.  Antenn:e very nearly as long as hoad‘
and thorax together, slender. eight-segmented; relative lengths of seg-|
ments: ‘
| Y 3 + & 6 T
5.5 9.9 164 145 120

on

122 143 3.2 4+
Basal two segments thickest; spines slender and  inconspicuous,
Seoments one, two, and three licht vellow: third shaded with hrown .
toward apex: remainder dark brown except four, which is yellowish
at hase und style is somewhat lighter hroswn. |
Prothorax nearly twice as long as head and one and one-half times ag
broad as long: widest in middle, tapering abruptly to the head and
less abruptly to posterior angles: surface marked with deep, transverse,
reticulating wrinkles appearing like striwe in dorsal view; each anterior
angle hears a pair of short, divergently curved spines; one short, ante-
riorly curved spine at each hind angle: color dark bhrown. Meso and
metathorax together scarcely as long as prothorax, only slightly wider
than prothorax; vellowish brown, except notal plates dark hrown;
sides of metathorax not converging posteriorly: metanotum much
wider than long.  Wings reduced, the pads reaching only to the fivst
ahdominal segment.  Fore and middle legs of approximately same
length: fore pairv thicker: hind pair longest and (uite slender; all
femora shaded with hbrown in middle but lighter at extremities: tibi®
vellowish hbrown, more yellow at basal attenuations, fore pair lightest;
tarsi uniformly yellowish, slender, and tapering evenly from their
hases to tips. Surface of all femora and tihize thickly covered with
transverse ridges: spines upon hind tibiwe especially long and slender.
Abdomen very large, acutely ovoid. about one-half as broad as long,
uniforimly thickly covered with minute spines which appear most
clearly ax afine fringe at posterior edge of each segment; a transverse
dorsal row of about twelve quite uniformly long, hrownish spines
regularly spaced across the middle of segments two to six. and six
similar <pines stand in as many small, dark depressions along the
posterior edge of the sternal plates of these segments.  First three
abdominal segments light hrown; four, five, and six abruptly pale
gray. or yellowish gray, tinged with brown in middle of dorsun,
most broadly on sixth scgment; last four segmments again abruptly
dark brown. A narrow, dark-hrown, transverse, chitinous thickening
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(appearing as a stripe) extends across two-thirds of the width of the
dorsal plates of segments two to seven near their anterior cdges;
spines upon terminal segments short and weak.
This species possesses a well-developed power of leaping.
Described from twenty specimens.
Cotype.—Cat. No. 6327, U.S.N.M.
Male.—Length 0.87 mm. (0.66 to 1 mm.); width of mesothorax
0.21 mm.; width of abdomen, 0.27 mni. (0.22 to 0.30 mm.).
Relative lengths of antennal segments:
1 2 3 4 5 6 T8
58 93 15 128 10.3 13.8 2.8 3.7

End of abdomen shaped as in female: a transverse elliptical depres-
sion in the middle of ventral plates of segments five to seven. Seg-
ment nine long and tapering; tenth elongate and retracted within the
ninth.  Genital apparatus appears to be wholly protrusile.  Testes
laree and brownish yellow in color.

Cotype.—Cat. No. 6327, U.S.N. M.

Loud plunts.—Various grasses.

Llubitat.—Amherst, Massachusetts.

Life history unknown.

SERICOTHRIPS VARIABILIS (Beach).
Plate 11, fig. 23; Plate I1I, figs. 24-26.
Thrips variabilis Beacit, Proe. Towa Acad. Sei., 1895, 111, 1896, pp. 220-223.

Female.—Length 0.84 to 1.23 mm. ; width of mesothorax about one-
fourth the length of the body. General color yellow, with more or
less striking hrown or gray-hrown markings.

Head about two-thirds ax long as broad, broadest through eyes,
retracted considerably into prothorax: cheeks moderately full, con-
verging sowewhat posteriorly; anterior margin nearly straight, but
slightly elevated between bases of antennwe.  Spines upon head incon-
spicuous: but one moderately long spine on each side of fore ocellus,
and one behind cach hind ocellus; a row of fourshort, strongly eurved
spines across front near margin, and a tew small spines upon cheeks;
color of head pale yellow with dusky shadings.  Eyes moderately large,
protruding a little, nearly black, coarsely faceted, plainly pilose, occu-
pying about three-fifths the width of the head; ocelli large, approxi-
niate, reddish orange, heavily margined inwardly with maroon, situated
upon a slightly raised area between the eyes.  Mouth cone tipped with
black: maxillary palpi slender, three segmented.  Antenuwx cight seg-
mented, more than twice as long as head, hases separated by about
two-thirds the width of a basal segment; relative lengths of segments:

L R, O B T S
5 82 127 12 10 117 27 3
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Seontent one nearly spherieal and slightly narrower than two which is
ln-nu;lvsl: three and four fusiform: five similarly formed to four at it§
ase. hut quite hroad a its apex, and rather broadly joined to six which
with styvle tapers aradually to tip. Color: One \.\'hit(‘ and nearly trans-
parent: two pale or hrownish velows three and f(}lll‘ 1):110. vellows tl.n'ee
lioht hrownish at tip and four in outer half; remainder of antenna light
to durk hrown, hase of five somewhat lighter.

Prothorax about three-fourths as long as wide, a little longer and &
little wider than the head: sides about parallel: angles rounded: transs
vorselv strinted on dorsum: only one long. slender spine at each hind
:u)g’lv; anterior third of pronotum concolorous with head. remainder
marked with a saddle-shaped pateh of brown, the anterior edge of
which is concave and sharply detined: six or eight medium-sized spines
stand in this dark border. hehind it there are six more or less well-
defined brown spots.  Pterothorax farge and apparvently symmetrically
formed on acconnt of first segment of abdomen being closely joined to
metathorax and closely approaching it in color: meso and metathorax
equally wide and about one and one-half times ax wide as the pros
thorax: metanotal plate light brown; rest of pterothorax bright or
dusky vellow. except small brown spotsat anterior edge of mesonotum
and at anterior angles.  Wings long. reaching to tip of ahdomen;
fore wings very slender heyond the hasal fourth, breadth at middle
only about one twenty-sixth their length: only the fore longitudinal
vein is fully developed, though vestiges of the hind vein may be seen
at the hase.  Spines upon costa and fore veins dark hrown and con-
spicuous; twentv-two to thirty on costa: twenty to twenty-six on fore
vein placed at regular intervals: two isolated spines stand upon the
last fourth of the wing on the line where the hind vein might be
expected: the scale bears four spines along its inner edge and one
dizeal near its base.  Fore wings wniformly dusky or marked with
three white and two gray-hrown cross bands alternating; scale also
gray-brown; anterior fringe long and fine on outer two-thirds of costa.
Legs, especially hind pair. quite long and slender: general color pale
vellowizh with hrown markings on fore femora above, both outer and
inner sides of fore tibire, around outer halves of middle and hind
femora, around middle of these tibiwe, and bases of all bladders.  Tarsi
slender and tapering: hind tibixe without stout spines within.

Abdomen eylindrical, tapering sharply from anterior edge of eight,
or acute avoid; twototwo and one-third times as long as hroad; thickly
clothed with minute slender spines appearing most. prominently as a
fringe on hind edges of dorsal plates. Eight to ten spines upon each
segment from two to eight, two or three of these stand quite closely
together in a group upon ecach side, and the middle pair stand very
closely together upon segments two to five. but separate more widely
upou following segients and become larger; spines upon lust two seg-
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ments short, weak, and not strongly radiating.  Segnients two toseven
marked with a very prominent dark-hrown cross line at anterior third
of cach: on each side of these segments hehind this line is a more or
less extensive hrown shading which on seven extends elear across the
back: ground color of these segments is white or pale yellowish gray:
eight, nine, and ten are without the hrown markings, and are pale or
dusky vellowish.

Male.—Sintilar to female with the following exceptions: Length
0.64 mm.: width of thorax 0.19 mm.: abdomen only four-fifths as
wide as thorax, and more than twice as long as wide, nearly cylindrical
to seventh segment; eight to ten conoid; spines upon last segment
short; the testes large and brownish orange.

Relative lengths of antennal segments:

v o)

SN |
¥V

1 2 3 + 5 6
1 7 1.3 109 105

Var. a. female.—Head and front third of prothorax clear, pale yel-
low: pterothorax darker yellow: hind part of prothorax and metano-
tum abruptly brown: abdomen pale yellowish with very conspicuous
dark hrown cross-streak at first third of segments two to seven; on
euch side behind this streak is a narrow hrown shading which upon
seven extends clear across the back.  Fore wings slightly tinged with
yvellowish, darkest at hase.  Brown spot on femora above. darkest on
hind femora. Abdomen acute ovoid.

Food plants.—Clematis, clover, elm, hackberry.

[abitat.—Iowa, Massachusetts.

“ Var. b. male and female.—Body pale yellowish, immaculate: apical
joints of antennw black. remainder pale; wings and fringes tinged with
yellowish."—Beach.

Food plants.—Hawthorn, hackberry.

Habitat.—Towa.

“ Par. e wale and female—Wings nearly uniformly fuliginous;
last three joints of antennee, distal half of joints 4 and 5 black, some-
times intermediate altogether duskys; brown markings very distinet,
confined to two large spots on thovax and scutellum respectively, the
latter oblong and approximating posteriorly; abdomen immaculate.”
Beach.« ‘

Food plants.—Hawthorn, hackberry.

Habitat —lowa.

“Var. d. male and female.—This variety is characterized by having
the wings fuliginous, trifasciate with white bands. and in being more

@T have seen and studied the specimens of Miss Beach labeled © Thrips variabilis
Beacl, Var. c. male and female types.”” These specimens seem to me to fit much
better her description of “Var. d.”  Anemended deseription based upon these speci-
mens would not be distinguishable from the foregoing description of “Var. &.”

02 10

Proe. N. M. vol. xxvi-
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heavily marked with brown: the lll.ll]\ll\l'\ on the thom\ and bands at
bases of first. second, and third (sometimes of second and third only),
and seventh and eighth segments of the abdomen are extended until
they conlesee and form broad hands; the dorsal surface of the head is
]n'(;\\'n; cometimes wll of the caudal segments are brown; the legs are
white. with brown streaks on dorsal surface of femora, and frequently
on tibire also: antenne same as in preceding variety.”™  Beach.

Food plants. —Cucumber, griss, smartweed.

Habitat,  Towa, Massachusetts.

PSEUDOTHRIPS, new genus.

Head much broader than long.  Ocelli present.  Maxillary palp
three seomented.  Antennae eight segmented (apparently nine seg-
mented, owing to an apparent division of the sixth segment). Pro-
thorax much longer than head and somewhat broadened posteriorly;
one stout spine at cach hind angle. Wings with two longitudinal
veins which, with the costa, arve thickly and regularly set with quite
prominent spines: fore fringe well developed.  Abdominal segments
two to cight, inclusive. bear across the middle of each dorsal plate
four weak spines, of which the middle two are close together upon
anterior wnmont\ hut diverge posteriorly.

Thix genus is erected for the single species /nequalis.

(fevd e, talse: fpuf.)

PSEUDOTHRIPS INEQUALIS (Beach).

Plate 111, figs. 30-32.
Thrips inequalis Beach, Proc. Towa Acad. Sciences, 1895, ITI, (1896), pp. 223-224,

Lemale. —Length 0.88 mm.; width of mesothorax, 0.22 num.; gen-
eral color yellow: thorax and abdomen tinged with orange.

Head fully one and one-half times as hroad as long. slightly con-
stricted at hind edge, and retracted into the prothorax somewhat;
cheeks fulls antevior margin nearly straight.  Eyes of medium size,
rounded, slightly protruding, slightly pilose; ocelli large, well sepa-
rated, with orange-red margins; ocellar hristles present, but not very
long or prominent.  Mouth cone moderately sharp and somewhat
shaded with brown at tip: maxillary palpi three segmented.  Antennwe
over two and one-half tines as long as head; eight seemented, though

there appear to be nine segments: relative length.\ of segments as
follows:

M- —

A + 5 6 i &
T 85 85 8 842 2 3

Segment six has a distinet annulation around it at fonr-fifths its
length, the outer part appearing much like a separate segment.  Seg-
ments one and two quite stout and rounded; three irvegularly, and
four regularly elavate: seven and eight cylindrieal.  Segment one
paler than two. concolorous with head: three to six pale yellow in
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lnszll p(ut\, .\]mdmu to dark brown toward the tlps, seven and mnht
dark brown: spines distinet but not prominent. becoming more slen-
der toward the tip.

Prothorax about one and one-half times as long as head, and one
and onc fourth times as broad at posterior edge: sides nearly straight,
diverging hackward: dorsal surface bearing a number of small, dark
spines, mostly near lateval and posterior horders: one stout. promi-
nent spine at each hind angle.  Mesothorax over one and one-half
times as wide as head: sides rounded and converging anteriorly; fore
angles prominent.  Metathorax but little narrower than mesothorax;
its sides nearly parallel, curving inward abraptly at hind angles.
Wings reaching almost to tip of abdomen: two longitudinal veins quite
prominent: both veins and costa thickly and regularly set with prom-
inent dark brown spines: costal twenty-four to twenty-cight, fore
vein eighteen to nineteen, hind vein ten to cleven, seale five, internal
one. Fore wing about one-fifteenth as hroad in middle ax lono, shaded
faintly vellowish: costal fringe well developed. Legs dusky vellow,
quite slender:; fore femora slightly thickened: femora and tibixe hear-
ing numerous short spines; inner side of hind tibix with but few
stouter spines except one pair at tip: each hind tarsal segment with
one stout, dark spine on the side: a dark brown spot on under side of
each tarsus at tip.

Ahdomen elongate-ovate: few dark spines along the sides: segments
two to eight bear across the middle of each dorsal plate four weak
spines, the middle two are close together upon anterior segiments, but
diverge posteriorly: posterior edge of nine hears a circlet of six stont
spines, the median pair being only slightly more than half as long
as the others.  All spines on body. and spines and fringes on wings
conspicuously dark bhrown: abdomen dusky yvellow. dark brown at
extreme tip.

Redescrihed from one female, *Type™ of Miss Beach.

Male unknown.

Food plant.—Aster.

Habitut.—Nmes, lowa.

This species bears a close general resemblance to Euthrips triticd,
with which it was taken.

Genus EUTHRIPS Targioni-Tozzetti.
PHYSOPURS.«
Ocelli wsunally present but sometimes more or less rudimentary.
Antenmo eight segmented. Maxillary palpi three segmented.  Pro-

@ The name I'/n/wpus was uuml by Amyot and Serville for this genus in 1843, but it

an not hold, as this name was previously used by Leach for a genus of the Neurop-
tera in 1817,

I have been unable to see Targioni-Tozzetti’s characterization of his genus Futhrips,
but as nearly as 1 can tell it may include the species which have been placed in the
genus Physopus, and T therefore adopt it for this genus.
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thorax as long or somewhat longer than the head, with two long spinesl
upon each hind angle and one similar spine upon each anterior angle
in many =pecies, but this is wanting in others.  Legs usually unarmed,
Init in a few species with a stout tooth on under side of fore tibia at
end.  Wings nsually fully developed but sometimes reduced.  When®
present they are moderately hroad, have two longitudinal veins which
are st with numerons stont spines at regular intervals in those species
having a spine at the fore angle of the pronotum. Spines upon
abdomen moderately stout: anal spines long and slender.,
These species are active and can spring.

SYNODPSIN OF SPECIES. :
[( teneral color of bhody Fellow . o S S S 2
|General color of hody hroswm o i RS 3.8
JIFifth antennal scegment abont five-sixths aslong as four ... occidentalis (p. 152).
= |Fifth antennal segment about two-thirds as Tong as fourth ... _.__ tritici (p. 148).
 [Antennwe about three times as long ashead ... Suscus (p. 154).
2 | Antenmee but slightly more than twice as long as head......_. nervosus (p. 155).

EUTHRIPS TRITICI (Fitch).
WITEAT THRIPS.
Plate LV, figs. 36-39.

Thrips tritici Firen, Count. Gent., VI, Dec. 13, 1855, p. 385.

Thrips tritiei Firen, Rept., 11, Nox. Ins. N. Y., 1857, pp. 304-308. I

Thzips tritici AsnMEAD, Orange Insects, 1880, p. 72.

Thrips tritici OsBoryx, Canad. Entom., X'V, 1883, pp. 152, 156.

Thrips tritici Ospory, Trans. Towa 8t. Hort. Soc., XVII1T, 1883-1884, pp. 520-521;
Coll. Bull., 2, Towa Agrl. College, 1885, pp. 96, 97.

Thrips tritici 1Tussarp, Ins. Affect. Orange, 1885, p. 164, fig. 77, pl. xi, fig. 5. |

Thrips tritici Forpes, Centralia, I11., Sentinel, 1887; Prairie Farmer, June 4, 1887,

Thrips tritici Lantyer, Cult. and Count. Gent., LI, June 9, 1887, p. 459.

Thrips tritici Weep, Prairie Farmer, LIX, 1887, p. 343; Trans. I1l. St. Hort. Soe.,
1887, pp. 230-233.

Thrips tritiei Ospory, Insect Life, I, 1838, . 141.

Thrips tritici WEED, Popular Gardening, 111, 1888, p. 176.

Thrips sp. Consrocx, Bull. X1, Cornell Agr. Exp. Sta., 1889, p. 131. |

Thiips tritici Roey-Towarp, Insect Life, I, 1889, p. 340.

Thrips tritici Forprs, 16th Rept. St. Entom., I11., 1890, p. ix, pl. v, fig. 4; 17th
Rept. 8t. Entom., HI., 1891, pp. xiii, xv.

Thrips tritiet WEED, Ins. and Tnsecticides, 1891, p. 95.

Thrips triticl Forprs, Insect Life, V', 1892, pp. 126, 127.

Thrips tritici WEBSTER, Bull. 45, Ohio Exp. Sta., 1892, pp. 207, 208.

Thrips tritici Towssexy, Canad. Ent., XXTV, 1892, p. 197.

Thrips trifici Bruxer, Rept. Nebr. 8t. Bd. Agr., 1893, (1893), p. 457, fig. 96.

Thrips tritici BrRuxer, Nebr. St. Hort. Rept., 1894, (1894), pp. 163, 214, fig. 82. '

Thrips tritici Asiiveap, Insect Life, VII, 1894, p. 27.

Thrips tritici Craw, 4th Biennial Rept. St. Bd. Hort., Calif. for 1893-94, 1894,
p- 88,

Thrips tritict WeED, Ins. and Insecticides, 1895, p. 146,

Thrips tritici Uzer, Mon. . Ord. Thysanoptera, 1845, pp. 220, 278.

Thrips tritici Sy, Economic Entom., 1896, 1. 102, fig. 73.
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Thrips tritiei LanTNeg, 11th Rept. No Y. St Enton, 1896, pp. 247-250.

Thips teitici Rovrs, 10th Ann. Meet. Fla. St Hort. Soe., 1897, p. 97.

Thrips tritici Quaixraxcr, Bull, 42, Fla, Agr. lxp. Sta., 1897, pp. 552-564.
Thrips tritici Powers, Fla. Farmer and Frait Grower (editorial), March 27, 1897.
Thrips tritici QUAINTANCE, Bull. 46, Fla. Agr. Iixp. Sta., 1898, pp. 77-103, figs. 1-9.
Thrips tritici Howarp, Bull. 18, N. 8, T 8 Dept. Agri., 18983, p. 101

Thrips teitici RovLrs, 11th Ann. Meet. l<1‘1 St. Hort. Soe., 18983) pp. 34-38.

Female.—Length about 1.22 mm.: width about 0.26 mm.  General
color brownish yellow, thorax tinged with orange.

Head three-fourths as long ax broad and four-fifths as long as pro-
thorax, but slightly withdrawn thercin: cheeks hut ,shUhtlv arched
behind the eves and converging slightly posteriorly; anterior margin
very nearly straight; back of head transversely striated.  Eyes large,
dark, and slightly pilose, occupyving together about three-fifths the
width of the head: ocelli present, sub-approximate, pale yellow, mar-
gined inwardly with bright reddish orange crescents; spines between
ocelli on each side long and conspicuouns: post-ocnlar spines shorter.
Maxillary palpi three segmented.  Antennwe nearly two and one-half
times as lone as the head: relative lengths of segments:

1 2 3 4 & 6 T8
6 87 13 123 8.8 125 22 4

Cotor: One pale vellow: two light brown, base sometimes vellowish:
three light yellow in basal half, remainder shaded light brown; four
and five brown, yellowish at bases; six, seven, and eight hrown.
Spines upon antennal segments. especially two to five, quite stout and
conspictous.

Prothorax rather rounded. three-fourths as long as broad; one pair
of stout spines at each angle, also one short anteriorly directed spine
standing close to lower one of each fore pair; between each posterior
pair and median line stands a row of five spines, number four alone
being large: eolor of prothorax pale orange-vellow. Mesothorax
rounded at anterior angles; mesonotal plate with one stout spine at
each lateral angle and two pairs of small spines on posterior margin.
Metathorax tapering but slightly posteriorly: metanotal plate bearing
four spines close together at anterior edge, the middle pair being
much more stout and conspicnous.  Wings nearly reaching the end of
abdomen; breadth at middle about one-twelfth their l(fnglh; shaded
but slightly: eael fore wing has two longitudinal veins extending from
hase to tip of wing: spines on veins at regular intervals: costa twenty-
six to twenty-elgl)t fore vein twenty to twenty-two: hind vein fifteen
to eighteen: scale five. interior of scale one; a light. sparse fringe on
costa of cach wing: posterior fringes heavy and wavy. Legx clear
pale vellow, sometimes slightly shaded with light bhrown above. quite
thickly set with short hrown s'pine.\" a pair of stout spines at extremity
of each tibia; rows of spines on inner side of hind tibiwe rather weak.
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Abdomen evlindrical-ovate, pointed at the apex: dark brown stripe
eross seatents two to seven near their anterior edges: dorsal plates,
exeept n.ino and ten. shaded more or less with brown; three or four
moderately stout brown spines stand out prominently upon the pale
RN il of segments two to cight; terminal spines long, stout. and
dark colored: tip of abdomen dark brown.

Redesertbed from eight females,

Jlale. ~ Lengtic about 0.7 mm. (0.64 to 0.80 mm); width of meso-
thorax 0.195 mm. (0.18 to 0.22 mm.). General color pale vellow,
darkest upon p((\r()t]u,zrzl.\'. ‘

Eyes somewhat smaller than those of female.  Antenne about two
and one-third times as long as the head.  Relative lengths of segments
as follows:

1 2 3 + 5 6 7
43 8 11 103 7.9 10.1 1.6

Lo oo

Wings lurge and reaching heyond the tip of the abdomen. End of
ahdomen (ninth segment) bluntly conical; tenth segment retracted and
not reaching the tip of the ninth: nine hears four pairs of long. stout,
dark =pines, of which one pair stands on cach side near the anterior
end of the segment, and one pair on each side near the tip: near the
middle above stund two short spines.

Described from four specimens.

Lood plants.—Alalfa, apple, asparagus, aster (ecultivated), hind-
weed, blackberry. huttereup, canna. cherry. clover. cone-flower. dan-
detion. dog-tooth violet, English pea. goldenrod, grasses, hardhack,
heal-all, heliotrope, honeysuckle, hyd angea, lilies, mesquite, orange,
pea. peach, pear, pink, plum, potato. raspberry, red clover, rose,
shrubby A/thea, smartweed, Nolidago bicolor, Spiranthes simplew,
squash, strawberry, sunflower, sweet william, wheat.

Hubitat.—California, District of Columbia, Florida, Ilinois, Towa,
Massachusetts, New Hampshire, New Jersey, New Mexico, New York,

The following descriptions of carly stages are taken from Quain-
tance: ¢

Kyg.—Size 0.25 by 0.1 mm.: clear whitish in color: oblong, curved
in shape,

Larra, jirst stage.—Length aboat 0.5 mm.: width of thorax nearly
0.1 mm.: body fusitorm, gradually tapering caudad from tifth or sixth
abdominal scgment.  Color, clear whitish; eyes reddish.  Antennwe
dixtinetly four-jointed: hasal joint eylindrical, short; second somewhat
urn-shaped, with distinet distal vin. about as long as broad; third joint
conical, apex of cone united to second: fourth fusiform. widest near
basal fourth, quite as long as other three joints together.  Joints two,
three, and four ringed, two and three rather obscurely, but on fourth
joint the rings are quite pronounced, where, on distal part, they

“Bull. 46, Fla. Exp. Sta.
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appear to divide the joint into short. evlindrical segments. Oun the
fourth joint the rings are minutely setate.  Numerons large =etwe are
also present on all joints, most numerous on fourth. Legsstout; hind
femur about as long as tibia; tarsus one-jointed. terminating in claw-
like fork: bladder-like expansion of adults apparently wanting.
Abdomen composed of ten segments, marked dorsally with four longi-
tudinad rows of setwe and a row on each ide.  Allof these seta appear
to be somewhat enlarged and rounded distally, except one pair on
dorsum of last segment.  On tenth segment these setwe wre quite long,
being from two to four times longer than the others.

Larva, sceond stage.—Length about 1 m.: width of thorax about
0.22 nm. ; shape about as in stage one.. Color of hody deep orange
vellow: legs and antennwe lighter: eyes reddish; antenna four-jointed,
as in first stage; basal joint short. eylindrical, about one-half as l().ng
as wide: second. subeylindrical, somewhat longer than wide; third,
subconical, about a third Tonger than wide: fourth, ahout ax long as
proximal three together, fusiform. thickest about basal fourth. Joints
three and four plaiuly ringed, the rings of fourth joint quite distinet
and minutely setate, us in first stage.  Large setw are also present
about as in stage one.  Femur of hind legs ahout as long ax tibia; tar-
sus one-jointed, somewhat forked distally. and bearing a membranous
expansion.

Nymph or pupu, young nymph.—Resembles the full-grown larva in
shape; in color it is much lighter. being light yellow, with legs,
antennze, and wing-pads still lighter.  Eyes reddish.

In the antennze, legs, and wing-pads the nymph skin appears some-
what as a sheath to these parts of the forming adult. The antennwe
are three or four jointed. apparently, thick and clumsy.  The basal
joint ix large, swollen, slightly longer than wide; the second is about
twice as long as wide and somewhat constricted in middle. Third
joint is about a third longer than second, gradually tapering distally
to an obtuse end.  When the nymph stage is first entered the antennee
project cephalad in normal position.  In six or eight hours, however,
they are laid hack over the head and prothorax. In the hind legs,
femur and tibia of about equal length; tarsus indistinetly one-jointed,
very short, and rounded distally.  Wing-pads short. scarcely reaching
andal end of second abdominal segment. bearing one or two sete.
Abdomen as in larva, with dorsaland lateral rows of setw, which, how-
ever, are acute.  On the dorsum of ninth segment, near audal margin,
are four stubby, hook-like processes, curving cephalad, which appear
to be the four modified setwe of this region.

Miture nymph.—Length about 1 mm.; width of thorax about 0.22
mm.; color light yellow; shape very similar to that of adult Thrips.
Nymph skin more or less separated from the hody of the adult within,
particularly so in the legs, antennw, mouth-parts, wing-pads, and
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candal end of abdomen.  The wing- })(ulx reach to about the sixth
seenient.

l/‘/./";' history. —~The life evele of Thripstriticd is quite short, requir-
ing but wvelve days. lges ure deposited in the tissues of infested
plants, and hateh in three day=. The larval state lasts for about five
days, during which time the insect makes two molts, the second when
(-1;{01111;_' the nymph =tage. The nymph stage continues for about
four days. during which time they take no food, rarely move to any
extent, but remain hidden wvay.™

Feonomic considerations.—This ix one of the most widely spread
and generally injurious species in this country.  The specimens from
which Fiteh deseribed the speeies were taken at Geneva. Wisconsin,
from a wheat field which was being injured by the little pests, At
“arious times it has been noticed swarming in the blossoms of orange
and causing injury thereto. It is a very common species on a large
nnmber of flowering 1)]:111t< both wild and cultivated, but unless pres-
ent in great numbers their injuries are likely to pass nnnoticed. By
far the greatest damage appears to be done to strawberries, in the
blossoms of which they swarm, and by their punctures of the essential
parts of the flower they prevent its fertilization and the consequent
development of the fruit.  This failure of bloom. though perhaps pro-
duced at times by other inseets and in other ways, is known to grow-
ers as “huttoning.”  The most serious injuries have been reported
from Florida and 1llinois.  In Florida the strawberry erop in some
seetions has been reduced to one-third in dry scasons.

EUTHRIPS OCCIDENTALIS Pergande.

Tlrips sp. Coquinrery, Ins. Life, TV, 1891, p. 79.
Euthrips oceidentalis Peraaxpg, Ins, Life, VI, 1895, p. 392,

Fewmale. —Length abont 1 mm.; width at mesothorax about one-
fourth the body length. General color head pale lemon yellow,
thorax orange vellow, abdomen hrownish vellow.

Head about one and one-third times as hroad as long, three-fourths
as long as the prothorax and considerably withdrawn into the latter.
Eyes rather large, oceupying together about three-fifths the width of
the head, dark, slightly 1)110-9, ocelli subapproximate, pale yellowish,
m:u'gm(‘(l with reddish orange crescents; one very prominent spine
between ocelli on each \1(1«*' post-ocular spines very conspicuous.
Maxillary palpi three segmented.  Antennae about two and one-half
times as long s the head; fivst segment slightly shorter than the styles
two ix one and onc-half times as long as one: three is longest; four is
sIX-sevenths ax long as three; five is five-sixths as long as four; six
nearly as long as three; seven very short, about one- tomth as long as
five: cight is one and three-tifths times as fong as seven.  Color of one
translucent whitish: two brownish yellow (umtolm), basal parts of
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three, four, and five pale vellowish: apical parts shading «quite
abruptly to light brownish; six uniformly brown: style slightly
lichter than six.  Spines upon antennal segments. especially two to
four, are unusually stout and prominent.

Prothorax nearly one and one-third times wide as long: color
intermediate between that of head and pterothorax. Omne paiv of
prominent, stout spines at each angle: one short unteriorly directed
spine close to the lower one of each fore pair: a row of five small
spines (the fourth ix stoutest) stands on each side of hind margin
between pair at angle and median line.  Anterior angles of mesotho-
rax rounded: metathorax slightly narrower than mesothorax. its sides
nearly straight and parallel; mesonotal plate hears one stout spine at
each lateral angle and two paivs of small spines on posterior marging
metanotal plate bears two pairs of spines close to anterior edge, the
middle pair being much the stouter: color of pterothorax bright
orange.  Wings very slightly yellowish: both longitudinal veins
extend from base to tip of wing: hoth internal and the costal veins
bear very stout, hrown spines set at regular intervals: costa twenty-
four to twenty-six, fore vein nineteen to twenty-two. hind vein fifteen
to eighteen, scale five. internal on seale one.  Fringe upon costal edge
is very light. that upon hind edge is long and wavy: cross veins can
sonetinies be seen hetween the longitudinal veins and Detween the
fore and costal veins at about two-fifths their length from base and
sometimes a third at about four-sevenths between the fore and costal
veins.  Legs uniformly concolorous with head. hearing numerous
simadl spines; a pair of strong spines at inner side of tip of each tibia,

Abhdomen elongate-ovate in outline, conical at apex: a transverse,
narrow, hrown band extends across anterior part of segments three to
seven: brownish tinge on ahdomen fades hehind sixth segment leaving
only the apex of the cone hrown; a group of three or four stout spines
stands upon each side of segments two to eight; terminal spines long,
stout: all spines brown.

Male.—Length abeut 0.65 mm.: width about 0.17 mm. Lighter in
color than the females; nearly a uniform lemon yvellow. slightly darker
on throax: form more slender; apex of abdomen blunt, terminated on
sides hy two pairs of long, stout, inward curving spines: ninth seg-
ment also bears two pairs of very long, stout spines near its posterior
border and near the dorsal line on this segment is a pair of short
spines; the brown hands across the abdomen of female are wanting in
males and they have fewer spines on sides of segments: thie hright
orange-colored testes are very prominent.

Food plants.—Apricot. orange, potato, and various weeds.

Labitat.—California.

Redeseribed from specimens at the U, S. Department of A griculture,
Division of Entomology—presumably types.
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[ marks. This species is very \nnll.n to /’uf/:u[/\ triticr (I‘lt(,]l)
hut it has a longer though more retrae ‘ted head, which is also shightly
widers the terminal =cgment of the antenna is one and three-fifths
times s long s seven: spines on body stouter and more prominent, |
soth Futhrips tritici and Futhrips occidentalis approach very closely |H

to Llysopus n ryriventris Uzel. l
EUTHRIPS FUSCUS, new species.
Plate 1V, figs. 40, 41.

Fomnde.  Lenath 0.93 mm. (0.70 to 1.08 mm); width of mesothorax
0.21 mni. (0,18 to 0.24 mu.).  General color brown.  In dark speei-
nens the abdomen is blackish brown; in light specimens the general

color is vellowish hrown.

Head about one and one-half times as wide as long, about one-fourth
retracted into prothorax: oceiput deeply wrinkled transversly; ante-
rior margin of head slightty and smoothly elevated in middle: cheeks
straight and parallel.  Eyes moderately large, occupying together
about one-half the width of the head, dark, slightly protruding;
margins pale yelow: ocelli smaller than facets of eye, pale vellow,
margined with dark ved, widely separated. posterior ones contiguous
with vellow margins around eyes; one stout spine in front ot each
posterior ocellus.  Mouth cone short and tapering abruptly; maxil-
lary palpi slender. three segmented.” Antennwe inserted a little helow
the marging about three times as long as dorsal length of head;
relative length of segments:

t 2 3 + 5
55 8.8 104 10.2 9 11.7 2.3

@)
=Y
o

3.3

First segment rounded, one-third broader than long: two is cup-
shaped: three to six subequal in thickness; three to five somewhat
clavates three with very slender peduncle: six cylindrical-ovate.
Antennwe quite uniformly hrown (sometimes three, four, and five
lighter gray-Irown, especially at hasex), only segment three somewhat
more yvellowish: spines on segments two to five quite stout and dark
colored.  Color of head uniform grayish to orange-brown.

Prothorax fully one and one-half times as wide as s long and one and
two-tifths times as long as the head; sides dl(hod angles rounded;
wider behind than in front: one large curved spine at cach anterior
angle and another on antervior margin between this and the median
line: two stout spines at each posterior angle. the inner one of which
s much the weakers also a stout \pmo on the posterior edge between
the pair and the median line; other spines on prothorax small and not
conspicuous. Mesothorax but very little wider than the prothorax;
projecting prontinences at anterior angles: mesonotum broad, without
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prominent spines: poatcnor I luo nearly stmwht for one-third the
width of the segment; inetathorax narrows abruptly after the anterior
edge till narrower than prothorax, then sides run nearly parallel to
abdomen: mesonotin with two pairs of spines near anterior edge, the
outer one of cach pair being much less stont than the inner one: meso-
thorax and metathorax together not longer than the prothorax.  Wings
reduced. barely reaching to the first abdominal segment; pads set with
several stout spines.  Legs of medinm length and of moderate size,
quite thickly set with short Dbristles, concolorous with, or usually
lichter than body: bases of posterior femora and inner sides of
posterior tibixe more yellowish: thorax colored nearly like head.

Abdomen one and one-half times ax wide as the mesothorax (short-
winged female) and twice as long as broad. or nearly twice as long as
head and thorax together; elliptical in outline except that apex is
conical; broad, dark bands cross the abdomen at the anterior edge of
dorsal plates on segments two to eight.  Each segment except one and
ten bears two or three short, stout spines on sides: in addition to
these nine hears a cirelet of eight unusually long, strong spines, and
ten also hears a circlet of six long spines thongh these are somewhat
shorter than those on previous segment. Segment ten is split open
above; color of ahdomen yellowish brown to hrown-black, nsually con-
siderably davker than head and thorax; segments usually more or less
telescoped.

Deseribed from eighteen short winged females taken in hibernation
in February and November.

(otype.—Cat. No. 6328, U.S.N. M.

Food plunt.—Grass?

labitat.—Massachusetts,

Life history unknown.

EUTHRIPS NERVOSUS (Uzel).
Plate IT1, figs. 33, 34; Plate 1V, fig. 35.
Physopus nereosa Uzer, Monographie d. Ord. Thysanoptera, 1895, p. 102.
Thrips (Buthrips) waidis Beacy, Proc. Towa Acad. Sciences, 1895, ITI (1896),
T 2N, 20,

Female.—Length 1.33 mm. (1.22 to 1.39 mm.): width of meso-
thorax 0.32 mm. (0.28 to 0.3+ mm.). General color dark yvellowish
brown. :

Head somewhat pentagonal in form, not as long as wide; cheeks
straight and converging slightly posteriorly; front broad and ohtusely
angular: bhack of head transversely wrinkled and bearing a few minute
spines.  Eves rather small, black with light vellow borders, rounded
or oval in outline; ocelli yellow, widely separated, posterior ones coun-
ticuous with light borders around eyes; one very long slender spine
on cach side midway between ocelli.  Mouth cone pointed, tipped
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with binelk: m l\lll.xl\ pupl tlnw segmented.  Antennge slightly more
than twice ws long as head and very slender heyond second segments

compitrative lengths of segments as foilows:

1 2 3 4 5
6 1o [+ 125 114

t
5.3 3

Color of antennwe davk brown, exeept segments three and four and
extreme hase of five abruptly vellow.  Spines on first segments quite
dark and conspicnous, hecoming paler and more indistinet toward the
tip.

Prothorax approximately as long as head and a little wider, almost
rectaneular in forur, hearing many prominent spines; one at each fore
angle and two at each hind angle are longest: one half way between
fore angle and edian line on front margin and one similarly placed
on hind margin ave intermediate in size: numerous others are smaller.
Color of head and prothorax dark hrown.  Mesothorax approximately
as wide as length of antennae: front angles obtusely rounded: metanotal
plite bears four spines close to front edge, the middle pair being large
and prominent, the others small; pterothorax yellowish brown.  Wings
present, fully as long as the abdomen, about one-twelfth as broad as
long. sharply pointed at ends; snrface of wings thickly covered with
minute, dark-colored spines: both longitudinal veins and costa of fore
wing thickly and vegularly set with.quite long. dark-colored spines;
costa has from twenty-five to twenty-nine. fore vein from sixteen to
twenty-two, hind vein from fourteen to sixteen: fore wings shaded
with gray: veins not prominent: costal fringe of fore wings wealk and
less than twice as long as costal spines.  Legs moderately long, not
thickened: femora dark bhrown, vellow at extremities: tibiwe and tarsi
vellows tibie shaded more or less with hrown around middle mid tavsi
with prominent dark hrown -1mt at tip within: cach tibia with a pair
of prominent, dark hrown spines at tip within and a row of from h\'
to seven short hrown spines on inner side of hind tibicw.

Abdomen about two and one-half times as long as width of meso-
thorax. somewhat eylindrical in shape, but enlarging from base to hind |
edge of second segment and tapering evenly from eighth segment to
tip.  Spines along sides and around tip of ahdomen very dark brown
and conspicnons: those on segments nine und ten are long and sub-
equal on hoth segments.  Color of abdomen dark brown, shading
toward tip: connective tissue yellow; last seement split open ahove.

tedeseribed from six females: no males found.  Compared and
identitied with Z%/ps (Futhiipsy imaldis Beach.

Food plunts.—Corn, varions grasses (first spring flowers, Uzel).

Hobitat. Bohemia (Uzel): Ames. Towa: Ambherst, l\[‘l.\\:l( husetts.

Life history unknown. except that it hibernates in turf.
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SCOLOTHRIPS, new genus.

Head wider than long, retracted considerably into prothorax.
Eyes protruding: ocelli present. Maxillary palpi three segmented.
Antennwe short and thick; sense cones very long.  Prothorax slightly
longer than head and somewhat broadened posteriorly.  Spines
arranged ax follows: One at each anterior angle, one halfway hetween
these angles and the median line, one at the middle of each side. two
at each hind angle. and one between this pair and the middle of the
hind margin.  Wings present, slender, with two longitudinal veins
and ring vein strongly developed: fore fringe very weak hut spines on
veins very strong. Intermediate abdominal segments with one spine
on cach side at the hind angle.

This genus 1= erected for the species G-macnlatus.

(sk@d oz, prickly or thorny: fpaf.)

SCOLOTHRIPS 6-MACULATUS (Pergande)
Plate 1V, figs, 42-45.

Thrips 6-macuwlate PERGANDE, Trans. St. Louis Acad., V, 1894, p. 542,
Thrips pallide Beacn, Proe. Towa Acad. Sciences, 1895, 111, (1896), pp. 226-227,

Lemule.—Length, 0.83 mm. (0.72 to 0.97 mn.): width of meso-
thorax, 0.21 mm. (0.18 to 0.25 mm.). General color elear pale yellow.

Head about three-fourths as long as wide, frequently considerably
retracted within prothorax, even to the eves sometimes; cheeks
straight and paratlel: front margin rounded: vertex elevated between
the eyes.  Eyes large, protruding: posterior ocelli nearly contiguous
with margins of eyes: one very long, backwardly curved spine stands
in front of each posterior ocellus, and two pairs of curved spines stand
upon the margin in front.  Maxillary palpi slender, three segmented;
labial palpi very long and slender. Antenna rather short and com-
pact; inserted below front margin; approximate at base. relative
lengths of segments:

1

3 4 5 6 T 8
42 T T4

T4 6.7 61 9 2.5 3.5

~il e

Scegment one eylindrical, about two-thirds ax thick as two, which is
more rounded; seven and eight rather thick. Color of one and two
nearly white, the remainder almost uniformly dusky gray: spines on
seguients two to five long and prominent as are the sense cones; the
sense cone on the inner side of six arises below the middle of the
segment and reaches beyvond the end of the seventh.

Prothorax slightly longer than the head, but only about three-fourths
as long as wide, broadened somewhat posteriorly and rounded at hind
angles, sides curving gently inward anteriorly; spines extremely long
and slender, arranged as follows: One at cach anterior angle, one half
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way between these and the me «dian lnw one at middle of cach side, two
at cach hind anglesand one hetween this pair and middle of hind mar- \
gin.  Mesothorax about one and one-third times as wide as the pro-
thorax. with one slender spine at middle of each side.  Wings long,
reaching nearly to tip of abdomen, at middle about one-seventeenth as
hroad ax long, pointed at tips.  Fore wing with two longitudinal veins
and a very heavy ring vein: hind longitudinal vein branches from the
fore w-in‘ut :mt‘ml one-thivd the length of the wing. Spines upon
costal and both longitudinal veins very long and stout, fully equaling
those np()n the anal seements: costal vein bears from fifteen to twenty,
tore vein from nine to cleven, hind vein five or six (the third and
fourth spines. sometimes the second also, which I have counted as
standing upon the fore vein. stand at the same angle to the wing as do
those upon the hind vein and really helong thereto. though the veins
have united): the front fringe of the fore wings is extremely sparse,
short and weak, and does not extend to the tip; hind fringes also
unusually short.  Fore wings are characterized hy three light hrown-
ish xpots on each—-one at hase of wing, one immediately beyond sepa-
ration of longitudinal veins, and the third halfway from the second
to the tip of the wing (the third ix a hand extending clear across the
wing). Legs concolorous with body., sparsely set with slender spines.

Abdomen eylindrical-ovate, pointed at extremity, surface smooth;
only one spine of any prominence at posterior side angles of segments
two to cight: spines upon segments nine and ten not as strong as those
upon the wings: color nearly uniformiy pale yellow without prominent
markings.

Redeseribed from ten specimens.

Male. Male smaller than female. but otherwise agreeing very closely
with the foregoing deseription.  Abdomen bluntly conical at tip; tenth
segment partially retracted within ninth, which is cut out in last half
above the tenth: spines horne on top and sides of nine are shorter and
weaker than those on wings.

Described from one specimen.

Food plants.—* Found on many plants infested with red spider, on
which it has vepeatedly heen observed to feed.”™  Pergunde.  ** Feed-
ing on mites in fold of cottonwood leaf.”—Bruner. Taken on hean,
blackberry, elm. and hop.—Beach.

[ubitat. Missonyi ? 21 Ames, Towa:; Barraboo, Wisconsin: Lincoln,
Nebrask:

T hrips pallide Beaclis positively identical with this species, as has
heen Tearned from an examination of her types.

Genus RAPHIDOTHRIPS Uzel.

Ocelli present. Antennwe eight segmented; the fifth scgment short
and cut ofl abruptly at the end o thfxt it joins the base of tho sixth by
an unusually broad surface; style very slender, coniposed of two equally



50O, 1310. NORTH AMERICAN TIHHYSANOPTER A\—ITINDAS., 159

long secgments, which are together as long as are tho tifth and \l\“l
Maxillary palpi three segmented. 1’1‘0thum,' a little longer than the
‘head and somewhat broader at the hind than at the fore edge; no long
spine at the front angles, but two at cach hind angle.  Legs un.unwd
 Wings usually redneed, but when present they are of medium length,
and have two longitudinal veins which ave set with small spines.

- I find here only the new species fuseipennis.

RHAPHIDOTHRIPS FUSCIPENNIS, new species.

|

|

I[ Female. Length 1.32 mm. (1.20 to 1.66 mun.); width of meso-
thorax 0.24 mm. (0.22 to 0.27 mm.). General color nearly uniform
|;chu.stnut brown.

. Head as long as wide, but little shorter than prothorax, into which
jit is retracted a little: anterior margin slightly elevated and rounded:
constricted a hit cloxe behind the eyes; cheeks nearly straight hehind
the constriction and diverging slightly posteriorly so the head is
!Wide.\'t at lind edge: back of head finely striated.  Eyes quite large,
rounded, protruding: margins light: ocelli present, larger than facets
of eye, light colored with dark crescentic margins, well separated, hut
posterior ones not contiguous with margins around eyes; ocellar spines
very long and conspicuous: post-ocular spines quite large. Mouth
cone extending hack to anterior edge of mesosternum, slender, <o that
head from helow appears considerably clongated; labial palpi small;
maxillary palpi quite long, slender, and three segniented.  Antennce
twice as long as head: relative lengths of segments:

Plate V, figs. 46-48.

1 238 4 5 6 7 8
58 0 11 103 6.25 105 8.2 8.25,

First segment shortest, cylindrical; second cup-shaped: third pedi-
cellate: third, fourth, and sixth are approximately equal in thickness;

third and fourth olllptlcal fifth constricted at base and inereasing in
size to apex, where it is cut off abruptly and unites by its entire width
to the equally broad base of sixth, which tapers gradually from one-
third its length to its apex, where it is but slightly wider than sevenths
seventh and eighth slender, eylindrical.  Color: First and second uni-
tormly slightly lighter brown than head; third and fourth pale vellow
with slight brownish tinge; fifth shading from color of fourth to a lit-
tle lighter than sixth: sixth. seventh, and cighth gray-hrown: spines
long and fairly conspicuous.

Prothorax slightly wider than long, widest at posterior angles: sides
but slightly arched: no prominent spinesat anterior angles; two stout
spines stand close together at each postevior angle: surface finely
striated and set with a few scattered small spines: hases of spines light
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vellowish: pronotum frequently extending  considerably over front
odee of mesonotal plate.  Mesothorax about one and one-third timess
a< wide us the prothorax and considerably wider than metathorax,
exeept at its anterior edge: anterior angles of nlos()th(z%'ax very aqute:
no conspicuonsly large spines upon ptwotl]orm\.’. Wings sometimes
redneed: when present, long and about one-thirteenth as broad in
middle as long: fore wings shaded with gray. pale hrownish along
veins, elear at hase: second longitndinal vein arises at about two-fifths
the leneth of the wing. its origin indistinet.  Spines upon all veins
quite 1(‘),1g- and slender. but not thickly set or very conspicuous; costa
hoenrs soventeen to nineteen, fore vein eight or nine, hind vein eight
or nine.  Wing pads, when present, not overreaching the pterothorax.
Lees moderately strong, hut not thickened: femora and tibiz dark
hrown like bodyve: inside of fore tibiw, extreme tips of the others anc
all tarsi pale g.'l'uy or vellow: legs seatteringly set with fine spines
apex of hind tibix alone hearing a pair of stouter spines. :

Abdomen very long—almost twice as long as head and thoray
toocther—and three tinies ax long as hroad. nearly cvlindrieal, taper
ill;(_{' abruptly from anterior edge of cighth segment to the apex; seg
ments overlapping more or less when abdomen contains no eggs; colo
uniform dark brown without conspicnous markings or spines excep
those upon two terminal segments, which are quite long and slender.

Described from xix females. five of them long-winged.

Colype,  Cat. No. 6320, ULS.N ML

Male unknown. .

Thix species agrees very elosely in most vespects with 2. longistylos:
Uzel, but differs in the following points: Head as wide ax long: seconc
anteunal segment somewhat shorter than third, fourth, and sixth; fitt]
segnient lighter colored at tip than sixth.  Body length. average (exclu |
sive of ege-filled females), 1.25 mm.

Food plunt.—Grass.

[abitat —Massachusetts.

Life history unknown.

Genus ANAPHOTHRIPS Uzel.

Ocelli present.  Antennae eight segmented (apparently nine 1
eostriatus). Maxillary palpi three scemented.  Prothorax about a
long ax head.  Legs unarmed.  Wings usnally present (usnally absens
in the fall generations of st/utus). with two longitudinal veins; spine
upon veins small and inconspicuons.  No stout spines at angles of prc
thoraxz all spines on hody short except the anal spines, which are sho
and slender (in sr/ufus they are short and stout).

Malex have usually two pairs of very short, stout spines upon th
ninth abdominal segment ahove, of which the anterior pair is stronge
than the posterior,
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Species of this genus have no power of springing.
In this genus I find only the species stréatus.

ANAPHOTHRIPS STRIATUS (Osborn).
GRASS THRIPS.
Plate V, figs. 49-51.

Limothrips poaphagus Comsrock, Syllabus ot Course of Lectures at Cornell and
Peoria, 1875, p. 120.

Limothrips poaphagus LINTSER, Rept. N. Y. Agr. Soc., 1881-82.

Thrips striata Osporx, Can. Ent., XV, 1883, p. 155.

Limothrips poaphagus FERXALD, Grasses of Maine, 1885, p. 42.

—— — N. E. Farmer, June 19, 1886.

Lint~er, 5d Rept. Ins. N. Y., 1887, pp. 96-98.

Limothrips poaphagus Comsrock, Introd. to Ent., 1888, p. 127.

Thrips striatus Packarp, Ent. for Beginners, 1888, p. 73.

—— —— FLETCHER, Ent. Amer., TV, 1888, p. 152.

—— Howarp, Ent. Amer., IV, 1888, p. 152.

Limothrips poaphagus Ossorx, Ins. Life, I, 1888, p. 140.

Thrips striatus Packarp, Stand. Nat. Hist., 2d ed., 11, Append., 1888.

FrercnEer, 19th Rept. Ent. Soc. Ont., 1888, p. 11.

—— Frercuzgr, Ann. Rept. Exp. Farmg, 1888, pp. 59-62.

Limothrips poaphagus LINTNER, Rept. N. Y. Agr. Soc., 1888.

Phloeothrips poaphagus FLETCHER, 20th Rept. Ent. Soc. Ont., 1889, pp. 2, 22,

—— —— Brobig, 20th Rept. Ent. Soc. Ont., 1889, p. 8.

Limothrips poaphagus LINTNER, 5th Rept. N. Y. St. Ent., 1889, pp. 133, 304.

—— Osporx, Can. Ent., XXIII, 1891, pp. 93, 96.

—— —— FLETCHER, Ins. Life, V, 1892, p. 124

—— —— ForBEs, Ins. Life, V, 1892, p. 127.

FrETcHER, Ann. Rept. Exp. Farms, 1892, p. 3.

Limothrips poaphagus Constock, Man. for Study of Ins., 1895, p. 120.

Limothrips poaphagus Uzer, Mon. d. Ord. Thysanopt., 1895, pp. 279, 435, 446, 448.

Thrips striata Uzer, Mon. d. Ord. Thysanopt., 1895, p. 220.

Horxins-Rumsey, Bull. 44, W. Va. Agr. Exp. Sta., 1896, pp. 270, 271.

—— —— SyrH, Economic Ent., 1896, p. 102.

—— —— Purxan, N, E. Farmer, July 2, 1898.

Anaphothrips striuta Hixps, 37th Ann. Rept. Mass. Agr. College, 1900, pp. 81-105,
4 pls., 33 figs.

Anaphothrips striata FErRNALD and Ilixps, Bull. 67, Mass. Agr. Exp. Sta., 1900,
pp- 3-9, pl. 1, figs. 1-6.

Fomale.—Length 1.3 mm. (1 to 1.6 mm.); width of mesothorax 0.25
mn. (0.23 to 0.26 mm.). General color yellow, with more orless dusky
or brownish shading upon some parts.

Head very slightly wider than long, rounded in front: cheeks straight
and parallel ; surface back of eyes faintly striated : head yellow with
brown postertor border, without long spines.  Eyes small. rounded,
black or very deep purplish red; ocelli subapproximate, yellow, with
orange-red margins, Mouth cone moderately sharp. and very promi-
nently tipped with black ; maxillary palpi three segmented. Antennwe
approximate, about twice as long as head, eight segmented, though

o, N. M. vol. xxvi—02——I11
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apparently nine <conmented, owing to the division of the sixth segs
ment by an oblique suture at about three-fourths its length.  Rela- |
tive leneths of segments:

— N

| 3004 D 6 { o
SO Lt 100 954385 2025 3.25

, I

Seoments one and {wo rounded: three to six fusiform. One is pale,
almost white: two light hrown; three lighter than two; three to six
shading eradually to dark brown. almost blacks spines pale and not

o

CONSPICNONS, .‘

Prothorax but slightly longer and a little wider “than the head;
sidex rounded slightly and without prominent spines. Mesothorax
much wider than prothorax: fore angles ohtusely rounded.. Metas
thorax uite smoothly joined with mesothorax and tapering gradually
to hase of abdomen,  Wings usually present in summer generations,
reduced to mere pads in hibernating females; when present, approxi-
mately as long ax abdomen, about one-thirteenth as broad as long and |
tapering gradually: two longitudinal veins in fore wing extending
from base to tip: veins quite prominent. heing darker than rest of
wing.  All veins bear a few very small, rather indistinet spines;
fringe on fore edge well developed, being nearly half as long as pos-
tevior fringe.  Fore wings shaded with yellowish gray: hind wings
nearly white,  Legs of medium length and size: stout spines only on
inner side and at tip of hind tibiwe: legs pale yellow shaded with light
gray or brown above on femora and tibix, and with prominent dark
hrown =pot at tip of tarsi within. Pterothorax darker yellow than rest
of body. with row of irrecular dusky spots on each side close to mid-
dle. curving outwardly at both ends.

Abdomen quite long, evlindrical, widening somewhat at tivst two
segments and tapering from eight to tip: eight to ten sharply conical.
Spines on nine and ten short and weak. but dark-colored and quite
conspicuons:  other spines on abdomen small; pale, and indistinet.
Abdomen pale yellow: segments one to seven slightly dusky on top,
segment ten shading to dark brown at tip.

Redeseribed from six long-winged and four short-winged females.

Male unknown.

Food plants.— Pou pratensis and Phlewne protense.

Ihave also found genuine “*silver top™ upon the following list of
grasses at Amherst, Massachusetts, but T c¢an not positively conneet
this xpecies with all the injury: Do serotinea, 17 nenorulis, 1. coms
pressag Lo arachnifeea, o fletcherd, I ugquatica, 1. trivialis, P
casin, dgrostis alba, A. caning. . stolonfera, L. ewlyaris, Testucd
oeoll A5 heterophylla, F. datiop, F. ovina, I duriuscola. I rubri,
Litwicum crus-galliy, 1 sanguinale, Flynins striatus, £, virginicus,
Drowus crectus, B inermis, Avena flavesecus-vera. Agropyrian caninwin,
Areehenathorum aoenoe i Lk S erenne.
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Jlabitat. Tlinois, Towa, Maine, Massachusetts, New York, Ohio,
Ontario.

1 have sought in vain for the males of this species, for although I
have mounted over a thousand specimens, and have bred many more
in bottles in the laboratory. and have taken and examined large num-
bers of them in the field, T have never seen any that I even suspected
were males. A series of experiments begun in the laboratory in July
and continued into December showed that no males are developed in
the autumn generations.  Experiments were begun the following sea-
son by obtaining hibernating females before the weather was warm
enough for them to move ont of doors and contining them in bottles
in the laboratory. These became active and deposited eggs, from
which sncceeding generations developed without the appearance of
any males. 1 conclude, therefore, that this species is parthenogenetic,
and reproduces without the intervention of males. at least for a series
of generations, in this locality.

The following deseriptions are of the early stages:

Lyggs.—The eggs are reniform, and vary in length from 0.265 mnu.
to 0.33 mm. and in width from 0.085 nun. to 0.145 mm. The average
dimensions taken from twenty-five eggs are: Length. 0.288 mm.:
width, 0.11 mm. The color is a translucent white. DBy transmitted
licht the cges are seen to be filled with a mass of yolk globules which
ary considerably in size.

Larva.—As the larva emerges from the egg it is very soft, shiny,
and nearly white. The eyes are purplish red in color; the appendages
are folded closely against the ventral side of the body. The length
soon after emergence is about 0.3 mm. and the width is about 0.1 mm.
Body tapers from eighth segment to tip; head is nearly as wide as the
thorax. Antenna are comparatively large, approximate at hase, and
composed of seven segments, of which the last four are closely joined
and appear almost like a single conical segment: fourth segment is
larger than any other, and distinetly ringed with whorls of minute
hairs; the second and third are indistinctly ringed; basal segment
bears one small spine on inner side; two has four spines which are
directed forward and one very long spine which is directed backward
toward the head; the third bears five short spines, and the terminal
part of the fourth and each of the following segments a number of
spines, which are quite long and stout. Legs are stout; tarsi one
segmented and terminated by two claws.  The bladder-like expansion
is present.  Ahdomen much compressed longitudinally and, except the
tenth segment, marked with six longitudinal rows of setw, three pairs
to cach segment.  The four dorsal rows also extend forward along the
thorax and head; tenth segment hears six-very long setie—two dorsal,
two lateral, and two ventral.

The full-grown larva is fusiform, about 1.2 mm. in length and about
0.3 mm. in breadth, while the width of head ixabout 0.1 mm. Antennwe




164 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVIL

coven seemented, somewhat se pdl ated at their base and mth('l thick
for their length; color darker than that of the body. often nearly
black: segmentation beyond fourth segment more distinet than in
immature larva: first four segments &ul)oqn‘ll in thickness, and third
and fourth nearly equal in length, and each as long as the first and
cocond scements together; last three segments much smaller; fifth
shortest. ‘ Spines arranged much as in younger stage; third segment
distinetly ringed and without setwe. Each segment, except last two,
hears short \])]n(‘\ which are slightly tluc]\enod at their e\tlumtlea,
and arranged as in the young larvas spines on last two segments long |
and acute.  Integument of body roughened by transverse rows of
clearly defined ridges.  Body marked by dorsal and lateral longitudinal
stripes of yellow which are most distinct npon thorax; dorsal stripe -
widest.

Pupi.—Its general form resembles that of the larva; color of legs,
wing pads. and antenna clear white; thorax and abdomen very light
yellow: eves bright red.  When the pupal stage is first entered the
antennwe are apparently three or four segmented, much shortened, and
directed forward as in the larva; but after a few hours they are laid
hack upon the head and thorax.  Wing sheaths short and developed
outside of the body: legs thick and clumsy.  Upon dorsal side of
ninth segment, near posterior margin, are four prominent, stout,
recurved. hook-like processes: .1hdomnnl setee slender and acute.
Wing sheaths finally extend to the sixth segment and fore pair bear
a few small spines.

Life history.——Ahout 98 per cent of the adults which hibernate are
of the short-winged form. while from 90 to 95 per cent of the tirst
veneration in the spring develop long wings. and this form predomi-
nates until late summer, when the proportion declines, and in October
only a small number of winged adults can be found. The females
continue to deposit eges and the young larvie develop and may be
taken from the grass upon warm fall days till snow covers the ground;
but so far as I can find, only the adults survive the winter. Hiber-
nating females do not appear to sutfer from exposure to a temperature
of —21° 1%, and they may be brought in at any time during the winter
by pulling a few handfuls of grass from infested fields and bringing
it into a warm room, where the little animals will very soon become
lively and hegin to erawl.  Accidentally it was found that they could
survive for several days though completely submerged in a weak solu-
tion of potassinm hydrate, and they have heen found to revive after
heing frozen solid in a 2 per cent solution of the same: but so far as
my experiments went. freezing in pure water killed them. The females
become active very early in the spring and the development of eggs
hegins. s muny as eight apparently fully developed eggs have heen
seenatone time in the body of one of these hibernated females. Ovipo-
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sition soon begins, and lasts for from four to six weeks in many cases.
They scem to oviposit as readily at night as in daylight.  The deposi-
tion of an egg lequnos about one and one-half minutes.  The eggs may
be readily scen in the leat by holding it before a light. when they appear
as small. lighter spots; they may be casily separated from the leaf by
stripping off the epidermis. The length of the ege stage varies frow
ten to fifteen days for the first generation to from four to seven days
during the heat of summer.

The length of the larval stage varies from two weeks in carly spring
to about tour days in midsummer. 'The mature larva select seeluded
places in which to transtorm and are hard to find in the field, but it
appears that they usually go down to the basal leaves near the root or
into the sheaths higher up the stem. The pupal stage is longer for
the long-winged females than for the short, in the former requiring
four or five days in early spring, whereas the short-winged form
requires only from two to three days at the sawe season. As the
weather becomes warmer they transform more rapidly.  The appear-
ance ot a number of winged adults early in May marks the maturity
of the first generation, but as the length of the period of oviposition
exceeds the length of time required for the early stages, there is no
distinet line between the generations out of doors after this time.
The length of the life cycle is from about twelve to thirty days.

Common name.—Since Professor Comstock’s first mention of the
injury done by this species of Thrips to June grass and timothy, sev-
eral economic entomologists have referred to the miost conspicuous
effects of its work, the dead tops of these grasses, as ¢ Silver top™ or
“White top.” Many have questioned the agency of Thripsin produc-
ing this injury and have ascribed it to some other suctorial insect, hut
the majority of writers are now inclined to credit Thrips with a large
part, if not all, of this damage. As they had no means of identifying
the little pest, they have usually referred to it as the **Grass Thrips.”
This name has been very generally used for this species and for no
other, so far as we can learn. It therefore appears to be the gener-
ally accepted common name.

freonomic notes.—Extensive injuries to grass have been reported
from the New England States. New Ymk. southern Canada, Ohio,
northern Illinois, and Iowa. Without doubt the insect causing this
damage infests a larger territory than this, for it is so small that
it easily escapes obser m.tlon, and the damage done by it is often
attributed to other agencics. In southern Maine, Professor Fernald
reported (‘),)3) that by haying time oue-fourth of the June grass (L oa
pratensis) in the tields was dend and worthless. In 1837 it produced
great injury around Emmet, Ohio, where 30 per cent of the grass was
killed (272). In 1888 and 1889 widespread injury was reported from
New York (291) and Ontario (322), where it appeared to work most
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npon lawnx and meadows. In )I&s:s:u'husetts, especially in dry sea-
sons. it injuries are severe. it having heen stated by Prof. W. P,
Brooks that thix tiny foe does more damage to grasses here than any
other single insect.

Genus APTINOTHRIPS Haliday.

Body slender. almost naked. Head longer than wide, extending
forward in a blunt projection hetween the eyes.  Eyes small; oeelli
wanting. Antenna eight segmented (six segmented in . rufus var,
connatticornis). Maxillary palpi three segmented.  Prothoraxshorter
than the head and somewhat hiroadened posteriorly, without long spines
at angles.  Legs short; femora plainly thickened; tibiee very slender ag
the hase, the remainder unusually hroad; tarsi equally broad.  Wings
entirely absent.  Ilairs at end of abdomen short and very slender.

Males with two spines in middie of ninth segment above.

Species of this genus move slowly and have no power of springing.

[ have found only the species rufus and its variety, connatticornis,
belonging to this genus.

APTINOTHRIPS RUFUS (Gmelin).

Plate V, figs. 52-54.

“ Der rothe Blasenfuss’® v. Greiciey, das Neueste aus dem Reiche d. Pflanzen,
1764, pl. xvi, figs. 6 and 7.
Thrips rufe Goyerry, Caroli a Linné Systema Nat., 1788, p. 2224
Thrips rufa Nicnorsow, Journ. Nat. Phil., 179-, pl. viu, fig. 1.
Thrips (.ptinothrips) rufa Tativay, Entom. Mag., 1836, p. 445.
Thrips (Aptinothrips) rufa Hatipay-Warker, Homopt. Ins. of Brit. Mus., 1852,
p- 1103, pL v, figs. 5-11.
Aptinothrips rufe Lixpeyxax, Bull. Soc. Imp. d. Natur. d. Moscow, 1886, pp.
319-320, fig. 11
Aptinothrips stylifera. TrysoM, Entom. Tidskrift, Arg. 15, HMaft. 1-2, 1894, pp.
41-58.
Aptinothrips rufa Uzer, Mon. der Ord. Thysanoptera, 1895, pp. 152-154, pl. 11,
fig. 17; pl. vy, figs 78, 79.
Aptinothrips rufa Trysom, Ofv. Ak. Forh., 1896, p. 613.
Aptinothrips rufe Revrer, Uber die Weissithrigkeit der Wiesengriiser in Finland,
1900.  Scattered references, especially pp. 92-120.
Aptinothrips rufa TonreL, Die Geradfligler Mitteleuropas, 1901, p. 290.
Lemale.—Length 1.22 mm. (1.06 to 1.80 mm.); width of mesothorax
about 0.18 mm. (0.16 to 0.20 mm.). General color, entire body and
legs clear, pale yellow; outer part of antennw, mouth parts, and tip of
abdomen shaded with brown. Body slender and smoothly fusiform.
Head considerably longer than broad, rounded in front; cheeks
straight and parallel.  Eyes small, black, oval, composed of few
facets, ~situated at anterior angles, protruding very slightly: ocelli
always absent.  Mouth cone moderately long, not sharply pointed,
tipped with brown-black; maxillary palpi three segmented. Antenng
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only one : md three-sevenths times as long as the hv ad. d})[)l()\lllldl(‘ :1t
base. composed in the typical form of eight scgments of following
relative lengths:
1 2 3 4 5 6
BESHNT 7.5 B el 1

S

ISR
o)

fi =l

e

Segment one is broadly rounded: two has an unusually constricted
basal stalk. thougl it is broader than that of three: three to five hear
each one gnite slender sense cone on outer angle. and six has one on
inner xide heyond the middles spines and sense cones upon all segments
pale and inconspicuous.  Antennw concolorous with head at hase, but
shading outwardly gradually to hrown-black at tip.

Prothorax slightly shorter than head and a little broader than long:
smooth and without spines.  Pterothorax a little broader than protho-
ax, without spines or traces of wings. Legs short and thiek. all
nearly equal in length. concolorous w 1th hody: tarsitipped with hrown
within,

Abdomen unusually long and slender, nearly three and one-half times
as long as its greatest diawmeter, about twice as wide as head, nearly
evlindrical to cighth segment, then tapering to a point at tip. No
spines upon abdomen except around segments nine and ten: these are
quite short and slender and stand ont nearly perpendicularly to the
surface upon which they are horne.  Extreme tip of ten shaded very
dark hrown.

Redeseribed from three specimens.

Males unknown to me.  Aeccording to Ialiday, they arve clear vel-
low. and the saffron-yellow spermaries show tlnouuh the abdominal
walls.  The ninth abdominal segment hears two spines in the middle
above, not far from the hind edge.

Var. connatticornis Uzel.—This variety agrees very closely with the
typical form except that the antennwe have only six segments; the
relative lengths of segments arve as follows:

5 4 5 6
T 65 6 16.3

3
,7,'

Ot —

The sixth, seventh, and eighth segments are orown together into one
compact sixth seement of an elongated conical form.  The abdomen
may be a little shorter in proportion and broader.

No males have been taken.

This species appears to he suvely «Ap#. rufius Gmelin, but it is larger
and differs in some other respects.

Food plants.—Various grasses and in turf,

Habitat.—England (Ilalld.l_\ ), Russia (Lindeman), Sweden (Tryhom),
Bohemia, Germany, Helgoland (Uzel), Finland (Reuter). United States:
Ambherst, Massachusetts.

Life history unknown.
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Genus HELIOTHRIPS Haliday.

168

Body. especially the head and prothorax, with a deeply recticulated
struwll.n'v. 1ead broader than long, uneven, somewhat broadened
hehind. and with a sharp hump between the eyes in front. Cheeks
not arched. contracted into saddle-shape in the middle. Eyes promi-
nent but not protruding.  Ocelli present.  Antennz eight segmented;
second seement of style very much longer than the first and provided
with # short. slender haiv at the tip. Maxillary palpi sometimes
two. sometimes three segmented.  Prothorax shorter than the head,
without long spines at augles.  Legs unarmed.  Wings present, not
reticulated.  Fore wing broad at base, with two longitudinal veins,
though the fore vein runs very near to and sometimes fuses with the
costa: veins set with slender spines; fore fringe, in some species, very
weak and sparse, and when this is the case the costal spines are very
strongly developed.  Anal spines weak and light.

The characters of this genus have heen extended to include these

SPeeles
SYNOPSIS OF SPECIES.

(AN SUyED S5 S SRS e e oo caocaoaoaeon aee s oaa oo an ca s 2
{Middle and hind tibize Drown _.oooo oo ool 3
, JAntennae nearly three thmes as long as head ..o ..o ..., Semoralis (p. 172)
= |Antennz only about twice as longas head. ... .. Ieemorrhoidalis (p. 168)
Antenn:e two and one-half times as Jong as head; segments three and four modio-
liform. Maxillary palpi three segmented .. ... ... . . ... Sasciatus (p. 174)
2 JAntannie twice as long as head; segments three and four fusiform. Maxillary
‘ palpi two segmented oo . Jasciapennis (p. 171)

HELIOTHRIPS HAEMORRHOIDALIS (Bouche).

Thrips haemorrboidalis Bovcnri, Schildl. Garten—Insecten, 1833, p. 42.

Heliothrips adonicdum Yacipay, Entom. Mag., 111, 1836, p. 443.

Heliothrips haemorrhoidalis Burmerster, Handb. d. Entomologie, 11, 1838, p. 412.

Heliothrips haemorrhoidalis BurMEISTER, Genera Insectorum, colored illustration,
1858.

Heliothrips haemorrhoidalis Axyor and SERvILLE, Ins. Hemipt., 1843, p. 641.

1leliothrips haemorrhoidalis Havtipay, Walker, Homopt. Ins. Brit. Mus., 1852, p.
1002, pl. v1, fig. 13.

Ieliothrips hacmorrhoidalis Hepcer, Flinfte Fortsetzung. Sitzungsh. Kais. akad.
Wiss,, Wien, IX, 1852, p. 473, pl. xvi1; separate, Wien, Gerold, 1852, V111,
p. 94

Thrips haeworrhoidalis BRENI, Stett. Ent. Zeit., 1855, pp. 813-315. Reprinted
from Abhandl. d. Zuorich Gartenbau-Gesell., ITI, pp. 260-261.

Heliothrips haemorrhoidalis Low, Verhandl. d. k. k. zool.-bot. Gesellsch., Wien,
NVII, 1867, p. 747.

Heliothrips haemorrhoidalis Boispuvar, Ent. Hortic., 1867, pp. 233-235, fig. 32.

Heliothrips haemorrhoidalis Packarp, 17th Ann. Rept. Mass. Bd. Agr., 1870, p.
263, pl. 1, fig. 2; Injurious Ins. new and little known, p- 3L

Tlhrips adonidum Coox, 3d Ann. Rept. Pom. Soc. Mich., 1873-74, 1874, p. 501.

fleliothrips haemorrhoidalis Packanp, Half Hours with Ins., 1881, pp. 118-119,

fig. 86.
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Heliothrips baemorrhoidalis PERGANDE, Psyche, 1, 1882, 1. 381,

Ileliothrips Levevre, Ent., XV, 1882, p. 240.

Thrips haemorrhoidalis Fri¢, Prirodopix zivoisstva, 1882, p. 113.

Ileliothrips Iaemorrhoidalis LINTNER, 2d Rept. Ins. N. Y. 1885, pp. 29, 31, 38, 56.

Ieliothrips haemorrhoidalis , Bull. Soc. Ent. Belgique, XX 1N, 1885, p. xx.

Heliothrips adonidum Caverox, Trans. Nat. Hist. Soc. Glasgow (new ser.), |
1886, p. 301.

Ileliothrips haemorrhoidulis TaraioNt-Tozzerri, Cronaca entomologica dell anmo,
1887, (1888), p. 5 (7).

Heliothrips haemorrhoidalis Jorvax, Zeit. f. Wissens. Zool.,, NLVII, 1888, pp. H41-
620, pls. XXXVI-XXXVIIL

Ileliothrips haemorrhoidalis REvrer, Meddal. af. Soc. Fauna Flora Fenn., N VI,

' 1891, pp. 164-165.

Heliothrips haemorrhoidalis Uzer, Mon. d. Ord. Thysanopt., 1895, pp. 168-170,
pl. v, figs. 90-92.

Thrips (Heliothrips) huemorrhoidalis FRAXK, Die tierparasitiren Krankheiten der
Pflanzen, 1896, p. 134.

Leliothrips haemorrhoidalis Burras, Riv, Patol. Veget., VII, No. 14 pp. 94-108;
continued, VII, Nos. 5-8, 1898, pp. 129-135, 136-142.

Ieliothrips haeiorrhoidalis TonpeL, Die Geradfliigler Mitteleuropas, 1901, p. 290.

’

Female.—Length 1.23 mm. (1.12 to 1.39 mm.); width of mesothorax
0.30 mm. (0.25 to 0.35 mm.). Color of head and thorax dark hrown;
abdomen yellowish brown. fading at tip to brownish yvellow. Entire
body and legs showing reticulating chitinous thickenings, which are
heaviest upon the head, thorax, and anterior sides of abdomen. Head
one-fourth wider than long, outline very irregular and rough: checks
slightly concaved. narrowed abruptly near posterior edge into a short
neck; anterior margin strongly arcnate; dorsal surface of head bears
a few small spines, the bases of which appear Hie small air hubbles
in the angles of reticulations; frons reticulated. Eyes protruding
considerably, strongly pustulated; three ocelli situated on sides of an
elevation between the eyes, separated considerably from margins of
eyes, pale yellowish, very faintly or not at all margined inwardly by
crescentic pigmentation. Mouth cone short, blunt. uot reticulated;
maxillary palpi three segmented, second segient longest; labial palpi
short. Antennwx twice as long as head; relative lengths of segments
as follows:

1 2 3
5 10.3 17.7

| A=~

8
15.5

5

1

6 7
9.7 4

—_
¥\
=

Second segment thickest, others very slender, especially peduncle
and basal halt of three; sevensis nearly eylindrical. narvow, no thicker
than bases of four and five; eight is very slender, tapering slightly.
and bearing a single very slender bristle at its tip. Color of one and
two light hrownish yellow: three, four, and five clear pale yellowish;
six abruptly brown, yellowish in basal third; seven and eight eray.
Spines upon anteunal segments pale and inconspicuous, three expecially
long ones being situated one each upon the outer angles of three and
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four and the inner angle of si.\': segments tlncc to five faintly
annulated.

Prothorix transyerse. only about three-fourths as long as head, but
nearly twice ax wide as long, rounded at the angles; sides slightly con-

aved. hearing a few small spines, of which only the bright bases are
u\ua]]\ visible: reticulation heavy, but interrupted across the middle.
Mesothorax one and one-fourth times as wide as the prothoraxy
reticulation npon mesonotum (uite heavy. regular upon anterior half,
upon postevior half clongated toward a deep incision in the hmd
marein of the plate, the longitudinal thickening becoming weaker,
Metanotum prominent. triangular. strongly reticulated.  Wings very
JJender, not nearly reaching to tip of abdomen, hroadened abruptly at
hase to more than twice their dimmeter at middle: only one distinet
loneitudinal vein, and this sends off a short oblique hranch to costal
vein. Anterior fringe very short and sparse; posterior quite long and
leavy: no prominent spines upon veins.  Legs rather short and thick;
pate yellowish, except coxae brownish: first and second pairs ahout
equally fong: hind pair a little longer: all legs reticulated.

Ahdomen elongate-ovate, pointed at tip: dorsum reticulated: seg-
ments two to cight with irregular transverse brown line near front
edge of each.  Spines upon ahdomen mostly small and indistinet; most
prominent ones situated upon middle of dorsum of segments two to
cight. close to mediun line; these gradually increase in size posteriorlys
anal spines short and weak.  Color of abdomen varies from brownish
yellow to dark hrown; last two segments usually muceh lighter but less
variable in color than rest of abdomen, being regularly hrownish yel-
low tipped with dark hrown.

Redesceribed from eight females.

Male unknown.

In Germany this species is called *¢ Black Fly.”

Lol plants.— Aspidivm, azaleas. Croton, dahlias, ferns, Liliaces,
Lllea Tuastata, DPhlor, pinks, verbenas, vines, ete.

Hubitat,—England (Walker, Cameron), Germany (Bouché, Bur-
meister, Bremi, Jordan, Bohls), Vienna (Heeger, Low), Finland (Reu-
ter), United States: District of Columbia, Iowa, Massachusetts,
Michigan.

Life history unknown.

In his original deseription Bouché states that he believes the native
land of this species is America.  In both countries, however, it has
heen found almost entirely contined to greenhouses and feeding upon
grcenhouse plants.

It has been very injurious in some places. Packard calls it ““one of
our greatest pests in hothouses,”™ and Cook records it as ““one of the
worst pests around Detroit, at Adrian, and in the southern counties?
of Michigan.
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HELIOTHRIPS FASCIAPENNIS, new species.
Plate VI, figs. 58-61.

Feinale.—Length 0.92 mm. (0.90 to 0.94 mm.): width of mesothorax
0.22 mm. (0.22 and .23 mnt.). General color vellowish brown or
dark brown. IHead, thorax, and legs distinetly but not deeply
reticulated.

Head about one and one-third times as wide as long; form rather
rectangular; front margin depressed at insertion of anteunw; cheeks
nearly straight.  Eyes dark, quite large, prominent but hardly pro-
truding, margins lighter; ocelli present, approximate, pale yvellow
with dark crescentie margins, well removed from eyes. Maxillary
palpi small, two scgmented. Antennwe eight segmented, twice as
long as head: relative lengths of segments:

1

4

3 4 5 6 1 8
i1 10 9 55 335 3

(V)

Segment one much narrower than two and alimost spherical; two is
thickest segment and but little longer than thick; three and four fusi-
form; five clavate; six and seven together of same form as five only
inverted; cight very slender and terminated by an equally long hair.
Segments one and two, outer half of five, six, seven, and eight hrown;
three, four, and basal half of five pale yellow. Spines on three, four,
and five long, dark, and prominent; color around bases of those on
three and four brownish.

Prothorax as long as head and less than twiee as wide as long: sides
rounded slightly and diverging somewhat posteriorly: without prom-
inent spines at angles; eoncolorous with head and reticulation of about
same depth. Mesothorax somewhat wider than prothorax; anterior
edge about straight and angles nearly right angular; membrane yellow;
plates brown. Wings long, overreaching the abdomen; fore wing
quite slender beyond basal fourth at which point the hind longitudinal
vein branches from the fore vein; width in middle about one-fifteenth
its length; hoth veins run close to edges of the wing, the fore one
becoming fused with the eosta while the hind one remains distinet.
Internal veins set with few short spines; costa set with stout spines
but without fringe except for slight vestiges along the middle; hind
fringe long, dark, and wavy. Wing dark brown crossed with three
bands of white as follows: At one-fifth, three-fifths, and four-fifths its
length; outer part of scale also white; the brown area at the tip is
confined to edge on border around last fifth, the middle here being
grayish and in continuation of the last white band. Legs fairly stout
hut not thickened, weakly reticulated; femora yellowish brown to
dark brown: front pair lightest and yellow at tips: fore tibiw yellow
shaded with brown around middle; the other tibixz brown, yellow at
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tips: all tarsi pale vellow with brown shading at bases of. bladders;
spines weak and light colored; hind coxwe large, approximate, and
about twice ns long ax wide.

Abdomen elongated ovoid, about twice as long as wide; width of
seomentx gradually inereasing up to the fourth, then decreasing grad-
n:i!l‘\' to ti'p; oreatest width equal to about twice that of head; dark
line across segmetits one to eight irregular, conspicuous only on the
lichter specimen: that on segment one curving forward greatly in
middle.  Surface of abdomen very faintly reticulated, but this is not
visible on darker specimen; spines on last two segments short and
fine; color yellowish brown to dark brown, lightest along middle.

Described from two tfemales.

Cotype.—Cat. No. 6330, U.S.N.M

Male unknown.

Food plants.—Taken on grass.

Tluabitat.—Amherst, Massachusetts.

HELIOTHRIPS FEMORALIS Reuter.
Plate V, figs. 55, 56; Plate VI, fig. 57.
Heliothrips femoralis REuter, Meddel. af. Societas pro Fauna et Flora Fennica,
X VII, 1891, p. 166.
[cliothrips cestri PERGANDE, Ins. Life, VII, No. 5, 1895, pp. 390-391.

Ieliothrips femoralis Uzgr, Mon. d. ord. Thysanoptera, 1895, p. 170.

Heliothrips femoralis BErcroTH, Ann. Soc. Ent. Belgique, X1, 1896, Pt. 2, p. 67.

Frmale.—Length 1.3 mm. (L.12 to 1.5 mm.); width of mesothorax
about one-fourth the hody length.  General color dark brown to yel-
lowish brown, lighter at extremities. Entire surface of body weakly
but plainly reticulated.

Head two-thirds as long as broad, widest in front; anterior margin
depressed at insertion of antennwe; vertex carinated; bases of antenna
separated by a prominence as high and nearly as wide as the first
antennal segment: two transverse wrinkles near hack of head more
prominent than the others; behind the anterior one of these two the
longitudinal parts of the reticulations become very faint; spines upon
head scattering and small.  Eyes quite large, protruding anteriorly,
coarsely granulated; eyes and margins of ocelli bright, dark red by
reflected light: ocelli placed on sides and front of a distinct elevation
on top of head between eyes.  Head light brown with light yellowish
longitudinal stripe on each side between eye and ocelli.  Maxillary
palpt three segmented, short, small; labial palpi minnte. Antenng
cight segmented, slender, nearly three times as long as head; relative
lengths of segments as follows: '

1 2 3 4 5 6 7 8

5 0SS 166 122 11 8.6 L3 105

Segment one cylindrical, three-fourths as broad as two, which is



No. 1310. NORTH AMERICAN THYSANOPTER.A—IIINDS. 173

barrel-shaped and annulated; remaining segnments narrower than these
two and more elongated; three and fonur fusiform: seven and eight
nearly cylindrical: eight very slender; one, two. and three nearly
concolorous, light yellow with tinge of gray or brown on one and
two: four and five light yellow in basal half. shading to licht brown on
apical half: six, seven, and eight uniformly chocolate hrown: segments
two to five annulated: spines slender, light colored.

Prothorax transverse, abont one-tifth wider than the head, twice as
wide as long and shorter than the head: sides rounded: without con-
spicuously large spines.  Mesothorax about one and two-thirds times
as wide ax the head: anterior angles prominent: mesonotum with deep
incision on posterior margin; metanotum with four spines standing in
a square near its center. Wings present. long, about one sixteenth
as broad as long; fore wings broadened at hase, with two longitudinal
veins, the second branching from the first not far from the base of
the wing. Spines upon veins of fore wing stout, dark colored. and
set at uniform distances: costa bears seventeen to twenty. fore vein
fourteen to seventeen, hind vein ten to thirteen. seale three to five
besides pair at its tip: spines on basal fourth of wing ave light colored,
smaller and much less conspicuous; anterior fringe on both wings
fairly long and stout; posterior tfringe long. slender. and dark colored.
Wings grayish brown to dark gray, lighter between the longitudinal
veins: three nearly white cross bands: one across base hefore branch-
ing of veins, another at three-fourths the length of wing and the third
across the tip.  Legs: All tibiwe, tarsi, and fore femora vellow: mid-
dle and hind femora dark brown, yellow only at ends; spines upon
legs small and inconspicuous exeept ten to twelve on inner side of
hind tibiz.

Abdomen broadly ovoid, conical at tip, twice as wide as head: ovi-
positor long and slender; tenth segment split open above: segments
two to cight with dark cross line near anterior edge. Two or three
spines on sides of each segment from two to cight, not conspicuous:
anal spines weak.  Color of abdomen yellowish hrown to dark hrown;
last two segments much more yellow, but shading to brown at poste-
rior edges.

This species has the power of springing.

No males found.

Lood plants.—Amarillis sp.. dvalia, Arum, Cestrum nocturnmm,
Chrysanthemn, Crinvu, cucamher, Dracaena spp. . Eucharis grandi-
fora, Ficus clastica, F. grandiflora, Gardenia, Gossypivmn . Hydraugea,
Mina lobata, moontlower. Pundanus, Phoenie, Richardiac wethiopica.
tomato, [7/¢/s.

Llubitat.—Helsingfors, Finland (Reuter), United States: District of
Columbia; Amherst, Massuchusetts.

Lite history unknown.
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HELIOTHRIPS FASCIATUS Pergande.
Heliothrips jusciata Percanog, Ing. Life, VII, No. ! , 1895, pp. 391-392.

Pl Length 1 mm.g width of mesothorax 0.24 nmm.  Body
faintly reticulated.  General color dark brown.

Iead nbout two-thirds as long as wide; cheeks straight: anterior
margin depressed at insertion of antennie: color uniformly hrown,
Fves small, black. not protruding; ocelli pale yellowish margined
with reddish.  Mouth cone moderately long; maxillary palpi slender,
{hree seemented.  Antenne two and one-half times as long as head,
cight =egmented; bases separated by low clevation; relative lengths of
seonents:

b 4 05 6 T8
3 11 D25 65 S.oMEe

Seement one rounded. wider than long: two is broadest, constricted
abruptly at base, broad at outer end; three and four are of similar
shape: modioliform (nniformly constricted at cach end with median
enlargement regular); outer end of five is quite broadly cut off; six
is abruptly constricted at base, outer half tapering gradually: seven
nearly eylindrical; eight tapers gradually and bears one very long,
slender hair at tip nearly as long as segment itself.  One and two
uniformly brown. concolorous \nth hmd. three and four with light
hrownish ring around middle of enlargements: remainder pale yellow-
ish, as is also basal half of five; rest of antenna brown: spines around
middle of segments three and four and near end of five are long,
dark, and conspicuous.

Prothorax fully twice as wide as long. slightly wider at posterior
edge than at anterior, without conspicuous spines, colored like head.
Mesothorax widest at posterior edge: sides curving gradually inward
to anterior edge.  Metathorax as wide at front edge as mesothorax
is at hind edge, and its sides curve gradually to base of abdomen, so
pterothorax appears smoothly rounded.  Wings present, extending to
tip of abdomen, slender exeept where hroadened at base: two longi-
tudinal veins, the second branching from the first near the br ().L(luxed
base: the fore vein then inclines toward the costal and runs contignous
with it to tip of wing: the hind vein runs close to hind edge, hut is dis-
tinet.  Costal spines twenty in number, very large and stout, much
longer than the very weak fringe; fore vein bears four stout spines at
basal third and two not far from tip; hind vein bears five moderately
long spines: posterior fringes dark, heavy, and wavy. Wings gray-
ish bhrown, darkest over veins: fore wings at base and a rather hroad
band at three-fourths their length transparently white, darkest brown
around the outer shaded portion. Legs of medium length; femora
and tibix dark hrown except around outer ends of femora, and both

:
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extremities of tibie pale yellowish; tarsi also vellowish, brownish
around tips; legs bearing quite a number of inconspicuons spines:
hind tibixe alone bearing stout spines at their tips.

Abdomen broadly ovate, pointed at tip, wider than thorax. Color
dark brown, somewhat lighter on last two scgments.  Anal spines

wealk, especially on last two segments; the few spines on sides of seg-
ments two to cight are inconspicuous.

Redeseribed from one specimen at U. S. Departiment of Agriculture,
Division of Entomology.

Male not known.

Food plants.—Orange leaf infested with cAspidiotusarantii.  (Proh-
ably not feeding on scale.)

Llubitat.—Y uba County, California.

Life history unknown.

Genus PARTHENOTHRIPS Uzel.

The body, principally the head and prothorax. with deeply reticu-
lated structure.  Head broader than long, with a hump in front hetween
the eves; cheeks swollen, constricted into a short neck at hind edge.
Eyes protruding; ocelli present.  Antennwa seven segmented, very
slender except the fivst two segments; style one segmented. hair-like,
as long as the sixth segment and hearing a slender hair of equal length
at the tip.  Upon the third to the sixth segments, separated from cach
other, there are always two sense cones.  Maxillary palpi two seg-
mented. the second segment being distinetly longer than the first.
Prothorax plainly shorter than the head. uneven, hroadencd posteri-
orly, with one long spine upon each hind angle.  Legs unarmed.
Wings very broad and long, so that they reach heyond the end of the
abdomen. The fore wings have the form of a ** cake-knife;” their sur-
face is reticulated and there appears to he only one longitudinal vein
and a very strongly developed ring vein.  The vein arising from the
base of the wing bends forward at the first fourth of the length of the
wing and unites with the unusually strong ring vein from that point,
while the hind vein, branching from the main vein at this point, hends
teward the hind edge of the wing and runs parallel to it, hut remains
distinct.  The fore fringe has disappeared and its place is taken hy the
stout costal spines.  The hind vein is set with stout spines at regular
intervals.  Bevond the first fourth the wing is somewhat narrower
than at the basal fourth. The front edge is nearly straight and the hind
edge bending forward unites with it to form a sharp point.  The last
two abdominal segments are distinetly narrowed in the females.  The
spines at the end of the abdomen are weak and light. The species
belonging here have the power of springing. _

I have found only the species dyacaena of this genus,



176 PROCEEDINGS OF TIIE NATIONAL MUSETIM. VOL. XXVI,

PARTHENOTHRIPS DRACZANZA (Heeger).
Plate VI, figs. 62-65.

{cliothrips dracanie HEEGER, Sitzungsh. d. math.-naturw. Classed. kaix. Akad. d,
Wissensch., Wien, NIV, December, 1854., p. 365. Separata. Deitrage zur
Naturgeschichte d. Insecten Osterreichs, pp. 3-7.

Thrips dracane RecEL, Bull phys.-mathem. Acad. Sciences, St. Petershurg,
N VI, 1838, pp. 3533-336; Melang biolog., II, 6, pp. 628-633.

[eliothyips dracaenze v. Fravexrenp, Verhandl. d. k. k. zool.-bot. Gesellsch.,
N VI, Zool. Miscellen, XT11, 1867, pp. 793-801.

Heliothrips dracane Peraaxvr, Psyche, 111, 1882, p. 381.

Purthenothrips dracenz JorDAN, Zeit. f. Wiss. Zool., XLVTI, 1888, pp. 511-620
(Biological part).

Parthenothrips dracanx Revrer, Meddel af. Soc. Fauna et Flora Fenniea, X'VII,
1891, p. 166. )

[eliothrips dracena Trypoy, Entom. Tidskrift, 15 Arvg., IMift 1-2, 1893, pp.
H6-H8.

Purthenothrips dracene Uzer, Mon. d. Ord. Thysanopt., 1895, pp. 171-173, pl. 11,
figs. 12-14; pl. v, fig. 93.

Darthenothrips dracaena Tonrer, Die Geradfliigler Mitteleuropas, 1901, p. 291.

Frmale.—Length about 1.15 mm.; width of mesothorax about
0.28 mm. General color dusky vellow. more or less strongly shaded
with brown. espeeially upon the abdomen. Head, thorax, and wings
covered with more or less clearly defined reticulating ridges.

Heuad widest in front through the eves, four-fifths as wide as lengthy
ceneral shape quadrangular above, though front margin is somewhat
elevated in middle; heavily reticulated; cheeks straight, but abraptly
constrieted at ind edge, neek-like; color quite uniform brownish yel-
low. Eyves black, very strongly protruding at fore angles; a slight
depression surrounds cach eye: ocelli small, approximate, with dark
red margins conticuouns, situated npon a shight elevation between the
eves and well removed from them. Maxillary palpi two segmented,
the sccond segment being longer and more slender than the first,
Antennae seven segmented, very slender beyond second segment,
about two and one-half times as long as the head: relative lengths of
seoments:

i 2 3 + 5 6 T
507 205 17T 16.5 143 13.5

Segment one nearly spherical, fully as long as hroad, narrower than
two, which is thickest: three to six subequal in thickness and about
one-half the diameter of two. faintly ringed: seven very slender and
bearing at its tip a still more slender spine, which may be nearly as long
ax the segment.  Segments one and two slightly more dusky vellow
than three to five: five is shaded with brown at its tip: six and seven
brown or gray-brown.

Prothorax transverse. fully twice as wide us long and about two-
thirds as long as the head. wider behind than in front; sides somewhat
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rounded: surface reticulated like head and concolorous with it: one
stout spine at each hind angle.  Pterothorax on dorsal line only two-
thirds as long as wide. one and one-fourth times as wide as prothorax:
nietathorax nearly as wide as mesothorax; color of pterothorax some-
what more vellow than head and prothorax: mesonotal plate deeply
incised in middle behind; reticulations converging to anterior end of
this incision.  Wings very long and about one-tenth as broad. over-
reaching the abdomen considerably: form and venation unique: fore
wings somewhat longer and about one and one-halt times as hroad «s
the hind wingx: their front edge runs straight clear to the tip: the
hind edge runs nearly parallel to it till near the end. where it curves
forward to join the fore edge at the tip; the entire wing is hounded
by one very heavy ring vein. There appears to be only one longi-
tudinal vein; this at about basal fourth of wing curves forward to the
costal vein, which it joins;® then it curves backward and runs parallel
with and quite eclose to the hind cdge till it joins the ring vein before
the tip. The eosta bears no fringe. but is set with munerons stout
spines as is also the Jongitudinal vein; hind edge bears a double fringe
of long hairs: snrface of fore wing shows faint reticulation. There
are three rather faint brown spots on fore edge, the darkest heing
where the fore vein joins the costa, and one longer spot on hind edge;
spines standing in these spots are much darker than the others.  Legs
concolorons with body. finely reticulated; hind coxwe approximute:
fore femora brownish yellow, the others brown, yellowish at extremi-
ties; tibime and tarsi concolorous with second segment of antennwes
tarsi tipped with dark brown; spines very weak and light colored.

Abdomen distinetly wider than thorax and broadly joined to it;
about twice ax long as broad, ovoid., pointed at tip: general color
brown or yellowish brown; last three segments yvellow: sonetines
the sides of each segment are much more yellow than its hrown central
area; anterior edge of segment one is curved forward very abruptly
in the middle forming a rounded apex to the dorsal plate; prominent
dark stripe on anterior edges of three to seven: anal spines weak and
light.

Redeseribed from five females taken in Amherst, Massachusetts, on
Kentia and Fieus. T have no male, but Heeger says:

Male.—The ahdomen in males is distinctly more slender than in
females: is yellow-brown. thinly chitinized; about twice ax long ax the
meso and metathorax together; almost eylindrical, with tapering anal
extremity: naked, set with some long bristles oniy at the hinder edge
of the last three abdominal segments.

Food plants.— Dracana, Ficus dastica, Kentia baluworina.

a1 believe that the fore vein coincides with the costal from the spot where they
join, the cross vein being more apparent than real, and that the vein which runs
parallel with and close to the hind edge is really the hind vein.

Proc. N. M. vol. xxvi—02 12
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Jlabitat. —Vienna (Heeger, v. Frauenfeld), Finland (Reunter), St.
Petershure (Regel), Germany (Jordan, Bohls), Bohemia (Uzel), United
States: \\iwhington, District of Columbia; Amherst, Massachusetts.

The carly stages are deseribed as follows:

The eges are nearly membranous. greenish white, elongates

L.
ovate, 4" long, half as hroad.

Lerea.—TLarye are milky white. nearly eylindrical; only the last
three abdominal segments taper gradually to a blunt point; they are
about 157 long, 1 as thick.  The head is inverted conical, a little more
slender but m;tiw:ﬂ)ly longer than the breadth of the abdomen; mouth
parts are thin, horny, yellowish, pointed, snout-like.  Eyes are on the
<ides of the head, cirenlar, not raised; relatively large and clear red.
The antennee are thread-like, white with gray points, five segmented,
somewhat longer than the head; first three segments small, cup-shaped,
of cqual size: fourth, spindle-shaped. about as long as first three
together: fifth isx gray, conical, very pointed, somewhat longer than
the fourth.

The thorax is somewhat longer than the antennwm, swollen, tlat
beneath: prothorax ix rounded-triangular, somewhat shorter than the
ptevothorax, the segments of which are grown together, and are
elongated-rectangular and ronnded.  The legs are close together, with
very large coxa; nearly ax long as the antennze; middle pair noticea-
bly shortest, hind pair longest; femora shorter and thicker than tibiwe,
which are eylindrical; tarsi very short. indistinetly two segmented.

Abdomen spindie-shaped, nearly as broad and somewhat more than
twice as long as the entire thorax: the nine segments are hardly per-

ceptibly marked, equally long and set at sides with single. knobhed

hairs.

Nympl or pupa.~—The nymphs in the last days before their trans-
formation arc whitish, fusiform; their eyes are raised, round. and
red: antennae indistinetly eight segmented, laid back over the head
near one another: wing sheaths lying at the sides of the abdomen,
slender, hottle-shaped, reaching to the fore edge of the sixth segment
and sct with many transparent, white hairs, as is also the spindle-
shaped abdomen: the hind edge of the next to the last and the end of
the last segment set with single, knobbed hairs,

Genus THRIPS Linnzeus.

Ocelli present.  Antenne seven segmented (style one segmented).
Maxillary palpi three scgmented.  Prothorax regularly somewhat
longer than the head: two long spines always present upon its pos-
terlor angles. Fore legs wsually unarmed.,  Wiangs nsually present,
moderately hroad, with fore fringe developed and veins set with short
Splnes.

he species belonging here have the power of springing.
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Although this is the largest genus of the order, I have here found
but two species which 1 can place in it. These two may be casily
distinguished by their colors.

Head brown, thorax reddish brown, abdomen yellow or gray-brown. perplesus(p. 184).
Color uniformly light yellowish varying to brownish yellow..._.___. tabaci (p. 179).

THRIPS TABACI Lindeman.
ONTON THRIDPS.
Plate VII, figs. 69-71.

? Lumothrips tritici Packarp, 2d Ann. Rept. Ins. of Mass., 1872, pp. 5-8, 2 figs.;
19th Ann. Rept. Secy. Mass. Bd. Agr. for 1871, pp. 333-336, 2 figs.; reprinted
in 9th Ann. Rept. U. 8. Geol. Geog. Surv. Territories for 1875, pp. 742-744,
pl. Lxvir, figs. 3-5.

Thrips on onion plants, SmirLey, Bull. 10, Miscell. Information Roy. Gardens,
1887, p. 18.

Thrips tabaci LixpeEmax, Die schiidlichsten Insekten des Tabak in Bessarabien,
1888, p. 15, 61-75.

Thrips sp. TuaxTer, Ann. Rept. Conn. Exp. Sta. for 1889, 1889, p. 180.

Thrips sp. RiLey-1Towarp, Insect Life, I'1I, 1891, p. 301.

Thrips tabaci Ritzena Bos, Tierische Schiidlinge und Niitzlinge, 1891, pp. 577,
578,

Thrips tabaci TarciroNi-Tozzerr:, Animali ed Insetti del Tobacco in Erbal del
Tobacco Secco, 1891, pp. 222-224,

Thrips sp. LixtNer, Count. Gent., LVII, Oct. 27, 1892, p. S09; Abstract in 9th
Rept. Ins. N. Y., p. 445.

Limothrips sp. BARER, Amer. FFlorist, VII, 1892, p. 168, fig.

Thrips striata ? GiLLETTE, Ann. Rept. Col. Exp. Sta. for 1892, 18492, p. 36.

Thrips on onions, Wessteg, Ins. Life, V, 1892, p. 127.

Thrips striatus GiLrerte, Bull. 24, Col. Exp. Sta., 1893, pp. 13-15, figs. 11, 12.

Thrips striatus RiLey-lowarn, Ins. Life, VI, 1893, pp. 4-5, 343.

Thrips striatus ? GiLLerte, Sth Ann. Rept. Col. Agr. Exp. Sta. for 1892, 1893,
p- 36; 6th Ann. Rept. Col. Agr. Exp. Sta. for 1893, p. 55.

Onion Thrips, Syrra, Ann. Rept. N. J. Agr. Col. Exp. Sta. for 1893, 1894, p. 441,

Limothrips tritici \WEBsTER, Ins. Life, VII, 1894, p. 206.

Thrips allii S1rrINE and Loweg, Bull. 83, NS, N. Y. Agr. Exp. Sta., 1894, pp.
680-683, pl. 1.

Thrips allii WeBsTER, Ohio Farmer, Aug. 2, 1894, p. 97; Aug. 23, 1894, p. 157;
Nov. 7, 1894, p. 373.

Thrips allii SirriNe and Lowe, 13th Apn. Rept. N. Y. Exp. Sta. for 1894, 1895,
PP. 753-760, pl.

Thrips allii Osgorx-MaLrLy, Bull. 27, Towa Agr. Exp. Sta., 1895, pp. 139-142.

Thrips tabaei PErGANDE, Ins. Life, V11, 1895, pp. 392-395.

Limothrips triticic WEBSTER, Bull. 58, Ohio Agr. Exp. Sta., 1895, pp. xxxiii-
xxxiv, fig. 3; also in Ins. Life, VII, 1895, p. 206.

Thrips comumunis Uzer, Mon. d. Ord. Thysanoptera, 1895, pp. 176-179, pl. vi,
fig. 100.

Thrips tabaci Uzer, Mon. d. Ord. Thysanoptera, 1895, p. 7.

Thrips tabaci SLINGERLAND, Rural New Yorker, LYV, 1896, p. 561.

Thrips tabaci Fraxg, Die tierparasitiven Krankheiten der Pflanzen, 1806,
p. 134,

? Thrips sp. near tabact Davis, Special Bull. 2, Mich. Agr. Exp. Sta., 1896, p. 13.

’

Y
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? Thrips on cabbages, SyTIL, Ieconomic Ent., 1896, p. 1}02,

? Thrips on cuacumber, Brirrox, 20th Rept. Conn. Exp. Stfx. for 1896, 1897,

Thrips labacei SIRRINE, [5th Ann. Rept. N. Y. St. Exp. Sta. for 1896, 1897, pp.
612-613.

Onion Thrips, SirriNe, Bull. 115, N. Y. Exp. Sta., 1897, p. 70.

Onion Thrips, SuzcerLaxn, Rural New Yorker, May 8, 1897, p. 309.

Thrips tabaci LANTNER, 51st Ann. Rept. N. Y. St. Mus. Nat. Hist., 1893, p. 363;
Separata, 13th Rept. Inj. Ins. N.Y., 1898, p. SR

Thrips striatus GiuLerTs, Bull. 47, Col. Exp. Sta., 1 S, p. b

Thrips tabaci (QUAINTANCE, Bull. 46, Fla. Agr. Exp. Sta., 1898, pp. 103114, figs.
10-12.

Thrips labaci 1ToWARD, Yearbook, U, S. Dept. Agr. for 1898, 1899, pp. 142, 143,
fig. 27.

Thrips tabaci Prrrir, Bull. 175, Mich. Exp. Sta., 1899, pp. 343-345, figs. 1, 2.

Thrips tabaci QuaiNtaxce, Bull, 20, N. 8., U. S, Dept. Agr., p. 59, Remedies, vari-
ous authors, 1899, p. GO.

Thrips tabaci Wesster-Marny, Bull. 20, N. 8., U. 5. Dept. Agr., 1899, pp. 67-70.

Thrips in Greenhouses, Ferxavn-Thinps, Bull. 67, Mass. Exp. Sta., 1900, pp. 9-12.

Thrips communis Tonrer, Die Geradfliigler Mitteleuropas, 1901, p. 293.

Thrips tabaci Garyax, Bull. 91, Kentucky Ixp. Sta., 1901, pp. 42-45.

Thrips tabaci Wesster, Journ. Columbus Hort. Soc., XV, 1901, No. 3, 7 pp,,
4 figs.

Thrips tubuei 11ixps, Proe. 17th Ann. Conv. Soc. Amer. Florists, 1901, pp. 90-92.

Frmale.—Length about 1.1 mm.; width about one-fourth the length,

Color quite uniformly light yellowish varying to brownish yellow.
Head one-fifth wider than long; cheeks slightly arched behind the
eves; frons slightiy arcuate hetween them: occiput indistinctly trans-
versely striated: hairs upon the head few and minute; cyes not pro-
truding, coarsely granulated. very dark red by reflected light, black
by transnitted light, sparsely pilose; ocelli subapproximate, standing
well back to the line of the hinder edge of the eyes but posterior
ocelll not contignous with margins of eyes: color light yellow, mar-
gined inwardly with light brown ecrescents. Maxillary palpi three
segmented: first and third segments equally long, second shorter.

Antennw seven segmented; relative lengths of segments as follows:
1 2 3 -+ ) 6

44 ST 11 10 8.6 10.6

Hef =T

Segment one short and globose; two barrel-shaped;  three to five:
pedunculate, elongated ovoid; five joined by moderately broad surface
to hase of six which tapers somewhat from its middle to its apical
end; seven tapering slightly, blunt at apex.  Segment one lightest in
color, clear light yellow; two, six, and seven uniformly light grayish
brown: three light hrownish yellow; fourand five colored like three at
their bases but apices nearly as dark as six. ‘

Prothorax as long as head, one-half wider than long:; pronotum,
indistinetly transversely striated and spavsely clothed with small
spines; cach hind angle bears a pair of very stout, conspicuous spines,
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and hetween these pairs, along the hind edge of pronotum, stands a
row of three smaller spines on cach side.  Metathorax one-third wider
than prothorax: metanotal plate bears a few small spines.  Wings
about one-fourteenth as broad as long, slightly colored with light
yellow: costal fringe of fore wings composed of short, stout hristles
intermixed with a row of shorterspines.  Fore longitudinal vein bears
from ten to twelve spines arranged in three groups, as follows: Two
groups upon the basal half of vein, the first of three or four spines,
the sccond group of three, and heyond the middle of the wing four to
six spines seattered at considerable distances along the vein to its tip:
when only four are present in last group they stand at wearly eqnal
distances apart; hind vein bears from fourteen to seventeen spines.
Occeasionally one or two eross veins may be seen between the fore vein
and the costal at about one and two-thirds its length. hut usually they
are not present: hind vein arises from fore vein at about the middle
of second group of spines.  Hairs composing posterior fringes on hoth
wings are long, slender, wavy, and light colored. Legs concolorous
with body or somewhat lighter, quite long and slender; second seg-
ments of tarsi much longer than first; spines on inner side of hind
tibie weak, except the pair at its extremity; legs sparcely clothed
with fine hairs.

Abdomen as wide, or slightly wider, than the mesothorax, ahout
twice as long as wide; each dorsal plate of segments two to cight
marked near its anterior edge with a narrow, transverse line of dark
chestnut-brown color, widest at its middle and tapering gradually
toward the sides, disappearing at the upper edge of the eroups of
three to five short spines which stand upon these segments just above
the plearal plates. Posterior edge of ninth segment bears a cirelet of
eight Tong, stout spines, most prominent dorsally:; terminal segment
bears six spines which are nearly as long as the preceding: besides
these long spines hoth of these segments bear a few finer spines.

Redeseribed from many specimens.

Male.—Head and abdomen yellowish white; thorux yellow. The
first two antennal segments white, the third at the end very weakly,
the fourth and fifth more strongly shaded with gray: the sixthis gray,
at the base or even to the middle white: the seventh segment entirvely
gray. Wings present.”—Uzel.

Lood plants. — Apple, aster (cultivated), blanket flower. blue grass,
cabhage, candytuft, catnip, cauliiower, celery, chickweed, cinque-
foil, clover, conetlower, cral-grass, cucumber, dandelion, Zrcchtlites,
Lirigeron canadensés, four-o'clock, garden leck, goldenrod, heal-all.
Eoneysuckle, Jamestown weed, jimson, kale, melons, mignonette,
mullein, nasturtium, onion, parsley, pink, plum, pumpkin, Z2ibis sev-
eral species, shepherd’s purse, Specdllaria, squash, stoneerop. sweet
clover, timothy, tobacco, tomato, turnip, wheat.



189 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI.

[lbitat. Russia ( Lnuluu.um Iulwlmd (Shipley), Italy (Targioni-
Tozzetti). Bohentia. Helgoland (Uzel), Bermuda, United States: Mas-
wichisetts, Connecticut, New York. Long Island, Pennsylvania, New
Jorsev. District of Columbia, Virginia, Florida, Kentucky, Ohio,
Indiana, Hlinois, lowa. Michigan, southern Canada, Colorado, Cali-
fornia.

The carly stages are deseribed by Quaintance  as follows:

L. l;ungth (.26 mnw; width 0.12 mm.; in shape the egg is
elliptical and curved.  Fresh eggs are clear white. In eggs with
advanced embryos, the reddish eyes are distinetly visible.

Larva, pirst stage.—(About one-half hour after hatching). Length,
0.38 mu; width of thorax, 0.14 mm.; somewhat fusiform in shape;
eradually tapering candad from fourth or fifth abdominal segment;
body. legx, and antennwe clear white: eyes reddish. IHead in dorsal
aspect about as broad as long: the eyes are situated at the cephalie
lateral margins: no ocelli.  In cephalie aspect the head is seen to be
considerably produced-—ventrad and candad: suboval in outline. The
four jointed antennw are borne upon the vertex, and are approximate at
base.  Basal joint short, evlindrical, about half the length of second;
second segment subpyriform, slightly longer than wide: third sub-
spherical. about as long as secoad: fourth joint as long as the proxi-
mal three together. club-shaped, thickest near the hasal third, tapering
distally to a point.  Joints three and four ringed; in the distal part
of four these are much more pronounced. dividing it into what might
be taken for short, indistinet segments.  The antennwe bear setwe, which
are much more numerous on fourth joint. Legs stout; coxa and
trochanter short: femur about as long as tibia and tarsus together.
The tarsus appears to be composed of but one joint, which terminates
distally in two diverging elaw-like processes; the bladder-like expan-
ston on tip of tarsus does not scem to be present in this stage.  Abdo-
men composed of ten segments; on the dorsum are four longitudinal
acute setes and a row on each lateral margin.  On the tenth segment
these setae are quite large. being from two to four times longer than
the others.

Mature larea (second stage).—Length 0.94 mm.; width of meso-
thorax 0.22 mm.  Body eclongate; abdomen tapering caudad from
about fifth segment.  Head slightly longer than wide. Color green-
ish vellow, varying to greenish white.  Legs and antennwe lighter; eyes
reddish brown: ocelli wanting. Setm practically as in stage 1.
Antennae four-jointed:” hasal joint short, eylindrical; second, sub-
evlindrical, about twice as long as first.  Third joint a fourth longer

Quaintance, Bull, 46, Fla. \wl luxp. &ta.

U Lindeman regards the antenne as six jointed. but to me joint four has not
appeared to allow of being considered as made up of three joints, although there are
four more or less well-defined parts, as determined by the rings, whiel, if considered
as joints, would make seven in all, instead of sax.”
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than second; subpyriforn. united to second hy narrow *neck.” rather
closely ringed. Iourth, about as long as proximal three together,
club-shaped, ringed as in stage 1. Antenna bearing setae much more
numerous on fourth joint. Tarsi without the pronounced elaw-like

structures of the first stuge.  In other vespects essentially as in pre-
ceding stage.

Nyuepl (about tiwo days old).—Length about 0.7 mm.; width of
nmesothorax about 0.15 mm.; color vellowish. varying to almost color-
less; eves reddish.  Pupa-skin somewhat separated from the hody
proper, being particularly noticeable in the candal end of the abdomen,
wing-pads, legs, and antennxe.  In these two latter the joints are very
obscure, the pupa-skin covering them as a sheath. The wing-pads
reach to about the eighth abdominal segment. There are nunerous
setee on the hody. antennwe, legs, and wing-pads.  On the abdomen
they have practically the same position as in the adult larva.  The
dorsal setwe of the last segment in the nymphs ave very stout, almost
hook-like, curving eephalad.

Life Listory.—Dr. Lindeman’s conelusions, quoted by Dr. Lintner,
ave so diflerent from those which have been reached by workers upon
the same species in this country that we are led to suspect that he has
confused the carly stages of very different speeies.

In Massachusetts, using specimens found infesting a eucumber house
in January and February, I have found that the egg stage varvies from
four to seven days. Pupation takes place in seven or eight days and
lasts for nearly a week, when the adults emerge and after a few days
lay their eges. The whole life cyele in a greenhouse thus occupies
from three to four weeks.

In Florida Quaintance found that the egg stage lasts in summer
from three and a half to four days; the larval stage from seven to nine
days, during which time the larva molted twice; the nymph stage four
days. the total life cyele thus requiring about sixteen days. There
appeared to he no distinet broods at any season.

In Ohio Professov Webster has found that this species hibernates
in larval, pupal, and adult stages, the first predominating. being found
in matted grass or refuse tops left in the onion fields, and that they
safely passed through winters when the temperature fell to —23 to
—25 degrees .

Leonomic considerations.—Dr. A. S, Packard, in 1872, was the first
to record tlie ravages of the ** Onion Thrips,” which he called Z/nio-
thrips tritice Fiteh, believing it to be identical with the > Wheat
Thrips.”  While Dr. Packard’s deseription is unidentitiable, it is sufhi
cient to show that the insect was not Z%rips triticl Fitch, nor did it
belong to the genus Zimothr/ips.  Furthermore, Packard states that
the antenna consists of eight segments, which would separate it from
Thrips tabaes, which has only seven.  Still the injury recorded is =o
like that which isx known to have been committed by Z%rips tabac/ at
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various times that 1 have included a reference to it under this species,
thoneh its correctness is questionable.

Dr. Packard found that this insect has been ohserved attacking onions
for fifteen yvears previousty, hut the damage in 1872 was unusually
severe in lssex County, Massachusetts, amounting that year to at
Jleast one-tenth of the crop. and having a money value in that one
connty of at least $10,000,

In i.\'h‘,), Dr. Thaxter found the Onion Thrips generally distributed
and very injurious to onions in Connecticut, the injury produced heing
known as - White Blast.™

The next report of very serious injury was made by Prof. C. P.
Gillette tfrom Colorado, where for several seasons it had been noticed
as very abundant and doing considerable harm. Tt has also heen found
a serious pest all through the Middle States and in several of the
Atlantic coust States as well as on the Pacitic eoast.  This shows its
very wide general distribution. and since its attacks seem to be most
<evere upon onions and cabbages—two important garden crops—it
must be considered as, perhaps. the most injurious species of the order.

THRIPS PERPLEXUS (Beach).

Plate VI, figs. 66-68.

Servicothrips? perplexa BEacH, Proc. lowa Acad. Sciences, 1895, ITI, (1896), pp.
216-218.

Ll —Length 0.935 mm. (0.80 to 1.0 mm.); width of mesotho-
rax 0,197 nn. (0.8 to 0.21 mm.). General color: head brown and
thorax reddish orange-brown, very much darker than the pale vellow
or gray-brown abdomen; body slender.

Head very large, somewhat pentagonal, approximately as long as
broad or but slightly shorter, almost as large as prothorax, within
which it is slightly withdrawn; cheeks nearly straight and parallel;
anterior margin broadly elevated; without special prominences between
hases of antennae: occiput transversely wrinkled: without conspicuous
spines. Eyes black, not protruding, together occupying ahont one-
half the width of the head, margins lighter colored; ocelli conspicuous,
large and well separated, placed far forward, all three being in front
of the middle of the eyes, reddish yellow with maroon inward margins;
ocellar bristles moderately long. Maxillary palpi three segmented.
Antennwe fully twice as long as head, subapproximate; relative lengths
of segments:

12 3 4 5 60T
5.5 7.6 10.4 12 8.8 13 6.1

Segment one broader than two which is intermediate in thickness
between one and three; three and four thickest at about their middle
then tapering gradually to the ends; seven bluntly conical. Spines
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long and slender, but not very conspicnous: those on three (o five
nearer the middle than usual.  Color of one, two, five, six, and seven
brown like head: three and four pale yvellowish or gray: four shaded
slightly with brown, inereasing toward tip: basal constriction of five
yellowish.

Prothorax not longer and but very slightly wider than the head,
nearly square, without stout spines upou fore angles but with two
long spines at each hind angle.  Mesothorax about one and one-half
times as wide as head, slightly wider than metathorax: greatest width
at hind edee: color reddish or orange-brown. Wings rveaching
usnally bevond the tip of ahdomen, about one-seventeenth as hroad as
long: fore wing with two longitudinal veins: the origin of the hind
vein indistinet: neither vein heavy: costa set with abont twenty quite
long spines besides the fringe hairs; fore vein hears ten to twelve
rather weak spines and the hind vein about thirteen similar spines.
Legs rather short; fore femora slightly thickened: vellow to gray-
brown, bases of bladders dark hrown: spines small exeept row of
eight or nine on inner side of hind tibizwe.

Abdomen neariy cylindrical and long. two and two-thirds times as
long ax wide: but very slightly wider than mesothorax; last three
segments very short and tapering very abruptly to the acute apex.
Color pale vellowish or grayish hrown, very much lighter than thorax
and head; ninth and tenth segments shading to hrown-black: inter-
segmental membranes pale vellowish or gray. Segnrents not over-
lapping; receptaculum seminis placed far back heneath eighth dorsal
plate. very conspicuous, bright orange-red; ovipositor indistinet,
vestigial; tenth segment split open above and sides nearly meeting
beneath; anal spines long, slender, not very dark.

Redeseribed from seven females taken on grass at Amherst, Massa-
chusetts.

Male unknown.

Lood plunts.— Cyperus sp.. corn and grass (lowa). Dactylis glomer-
ata, Panicum sanguinale, and various other grasses (Massachusetts).

[labitat.—Ames, Towa; Amherst, Massachusetts.

These specimens have been compared with Miss Beach's types and
are identical. The vestigial condition of the ovipositor. however,
misled her into thinking her specimens all males, whereas they are
really all females.

This species is exeeptional among the Terebrantia in lacking a
functional ovipositor, but it is surely vestigial in this case.  The
eeos are very large, while the ovipositor is disproportionately short
and weak, and it scems that it must be impossible for this species to
deposit its eggs in the plant tissne.  In this respect they thus show a
divergence toward the Tubulifera, which lay their cggs wholly exter-
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mallv. It also seems probable that the so-called **rod ™ of the Tubus
Iil’m.'un female is but the vestice of @ former ovipositor, The wing
venation also indicates that the Jolothripidie come nearest the prim-
itive form and that Phleothripidee have diverged farthest from the:
{ype. with the Thripida somewhere in between.  This species 18
therefore of considerable interest as possibly being one of the guide-
posts to the phyllogeny of the order Thysanoptera.

CHARACTERS OF TUBULIFERA (PL(EOTHRIPID ).

The members of this suborder agree so closely in general characters
that they have all been inelnded in the single family Phleeothripide.
Thev are. as a rule. considerably larger and more powerfully formed
than the Terebrantia, some of them being the giants of the order.

In the insects belonging to this suborder the head is always as long
as broad. and may be two or three times as long.  In most of those
species which have comparatively short heads the front is smoothly
rounded, but in those having very much clongated heads the vertex is
considerably clevated. in sonte cases even forming a very prominent
conical projection of the vertex beyond the bases of the antenne.
The eyes vary widely in size and number of facets.  Ocelli are gen-
erally present.  The cheeks are usually nearly straight and parallel,
and in some species set with more or less nonlerous spine-bearing
warts.,  Nearly every species has a pair of well-developed spines stand-
ing immediately behind the eyes, and therefore called post-ocular
spinex.  The antennw are invariably eight segmented in the adult
stage and the sense cones on the intermediate segments are always
simple.  The mouth cone varies in form, being in some species short
and blunt. and none of the external parts are acute at the tips: in
others the labram is abruptly constricted heyond the middle, its end
forming a sharp spine-like process, which reaches beyond the broadly
rounded labium; in still others the entire mouth cone, labinm and
all, is clongated and tapers to a quite slender tip, which, however,
is not spine-like.  These different forms of mouth cone have been
thought to possess a generie valie in classification, but my studies
thus far have led me to the conclusion that too high a value has
been placed upon this single character. The maxillary palpi have
always two segnients, of which the hasal is very short. and the lahial
palpi are also two segmented, though frequently they are short
and indistinet.

The prothorax has, in most cases. a trapezoidal form, and this is
expecially noticeable in those species in which the fore femora are
much enlarged. The regularity of the outline of this trapezoid is,
however. more apparent than real, as will he seen by reference to Plates
VI IX, and Xo The projecting fore coxw fill in the hind angles
so =moothly that in many cases careful focusing is necessary to show
that the outline i< not entirely that of the prothorax alone. The pro-
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notum usually bears around its outer portion a number of conspicuous,
long spines.  The fore femora arve frequently oreatly cubuirged, and
when this is the case there will be fouud upon the fore tarsus a more
or less stout tooth or hook. In most species the femora and tarsal
teeth are lareer in the males than in the females.  The pterothorax is
very compact and nearly reetangular in outline.  The wings, which
are usually present. are all very similar in form. venation, ete. They
are cither quite slender throughout or somewhat constricted near the
niiddle, and are rounded at the tips.  They have almost no veins, there
being no ring or cross veins, and only one partially developed median
vein in cach wing.,  Along the margins of each wing there is horne a
long, slender fringe, which is single exeept near the outer end of the
hind margin of the fore wing, where it is double for a short distance.
The membrane of each wing lacks microscopic spines such as are
found upon the wings of Terebrantia. When brought to rest the
wings are laid back closely upon the middle of the abdomen. so that
they overlap in their second halves.  They are here held in place. and
the long. slender fringes contined by the rows of inwardly curved
spines which stand upon each side of the second to seventh segnients.
In some species the wings are reduced to short, rounded pads. while
in others even these are wanting.

The abdomen is very simikur in both sexes, except that in the male
it is usually more =lender, especially through the sixth. seventh, and
gighth segments.  The female has no ovipositor.  The sexual opening
is between the ninth and tenth segments in both males and females.
The last segment is a simple tube in both sexes and at its base, bencath,
are found the distinctive sexual chawracters. The female is distin-
guished by a short, strongly chitinized vod npon the ninth scgment
near the base of the tube which is regular and entire.  The male is
distinguished hy a semieircular noteli in the base of the underside
of the tube. providing an opening for the protrusion of the copulatory
apparatus which is wholly retracted into the ninth segment.  In many
species the abdomen is somewhat flattened dorso-ventrally <o that a
cross section is elliptical in outline.

Tubuliferans live usually in secluded places. as between the parts of
composite flowers, under the bark of trees, on the underside of foliage,
in galls, moss, turf, fungi, ete. Their movements are very deliberate
and they never run or spring.

SYNOPSIS OF PHL(EOTHRIPIDE.

Body slender, head more than one and one-hall times as long as wide ... 8
1] Body more or less thickened, head less than one and one-half times as

long as wide .ol 2

I Breadth of abdomen of female nearly or quite one-half its length . ... ... 3

{ Breadth of abdomen of female not nearly equal to one-half its length .. __. 4

3/ Head broadly rounded in front, cheeks withoat warts. .. ... Trichothrips (p. 191)
Head navrowed in front ..o ..o o ... Furythrips (p. 202)
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Wines always present, usnally inhabiting flowers ... ... .. ... .. 5

U Wings nsually reduced, wsuatly inhabiting bark or turf .o o oo L 7
1 Cheeks without spine-hearing warts. ..o tathotlirips (p. 188)
71 Cheeks with spine-bearing warts oo oo oocoooo 6

Fore femorn with teeth at tip within, intermediate antennal segments un-

. usually long and sle NACY - o o e e e e e meeaacaccannaas Leanthothrips (p. 198)
: Fore femora without teeth in female and usually in male, intermediate

[ antennal segments not elongated. oo ool Phiwothrips (p. 195)
- { Head very large, rounded in FPONt - e Cephalothrips (p. 194)
“Ullead small, narrowed in front. oo o o oLl Malucothrips (. 200)
o ltead more than twice as long as \.\‘itlu ...................... I(lolotln'-{p.\' (p- 20(:))
“Ullead less than twice as long as wide ... ... . Cryptothrips (p. 205)

Genus ANTHOTHRIPS Uzel.

Iead but little longer than wide, rounded in front; cheeks nearly
parallel, without warts.  .Antenna n arly twice as long as the head.
Ocelli and wings always present in both sexes.  Wings narrowed in
the middle.  Mouth cone not longer than the ])1(“L(1th at its base;
labrum narrowed toward tip hut not sharply pointed. Fore tarsi
armed with o tiny tooth which is somewhat larger in males than in
formales.  Males without a scale at base of tube.

The two species helonging here may be easily separated by the
presence or absence of spines upon the head.  In A wiger (p. 185)
the cheeks are smooth, without spines, and there are no post-ocular
spines. while in L1 eerbased (p. 189) the cheeks bear sinall spines not
standing on warts and the post-ocular spines are well developed.

ANTHOTHRIPS NIGER (Osborn).
Plate VII, figs. 72-75.

Phiwotlrips nigra Osporx, Canad, Entom., X'V, 1883, p. 154; Rept. U. 8. Dept.
Agr. for 1887, (1888), pp. 163, 164; Ins. Life, I, 1888, pp. 137-142; Ins.
Life, V, 1892, pp. 112-113.—Davrs, Bull. 116, Mich, Agr. Exp. Sta., 1894,
pp. 62, 63,

Anthothrips nigra Uzer, Mon. d. Ord. Thysanoptera, 1895, p. 242.

Fomaleo—Tength 1.5 mm. (.1 to 1.8 mm.): width of mesothorax
0.34 mme. (0.3 to 0.4 mne).  General color more or less dark reddish
brown.

Head approximately as long as broad, longer than prothorax,
smoothly rounded in front: cheeks straight, parallel, and withont
warts.  Eves small, finely fueeted; ocelli quite large and well sepa-
rated, posterior ocelli alniost contignous with margins of eyes: no
post-ocular bristles.  Mouth cone shorter than its breadth at base and
blant at tip.  Antenna subapproximate. as long as width of meso-
thorax: scgments quite short and stout; fourth thickest and most
rounded: relative leneths of segments as follows:

1 2 3 4 5 6 T 8

6 103 123 129 T15 107 106 7.4
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Color nearly uniform brown: three and hase of fouwr vellowish
brown: spines short and weak: scnse cones short and hlunt.

Prothorax one-half ax long as hreadth to outer aneles of coxw;
front and hind edges nearly parallel. gently curved: one short spine
at each posterior angle and one nearly halfway hetween this and
middle of hind edge. Mesothorax somewhat wider than prothorax
but usually less than twice as wide as the head: sides of pterothorax
nearly straight, shorter than its hreadth. Legs short and moderately
stout; fore femora but slightly thickened: fore tarsi armed with a
tiny tooth near tip within; middle and hind tibiz with one prominent
spine externally at tip. Legs brown; middle and hind tarsi slightly
vellowish, sometimes brown: fore tarsi and tip of tibix yellow.
Wings always present. narrower in middle than at ends, shaded with
brown only at base. where fore wing hears three ereet spines. Wings
and fringes nearly equal: fringes single, except on hind horder of fore
wing near tip, where for seven or eight hairs they are double.

Abdomen about twice as broad as head. averaging about two and
one-half times as long as wide; segments overlapping somewhat: sides
nearly parallel to middle, then tapering gradually to base of tube.
Tube about four-fifths as long as head. only slightly tapering: sides
straight: terminal spines shorter than tube. All spines on abdomen
short. weak. and not conspicuous.

Redescribed from seven specimens.

Male unknown.

Food plants.— Achitlea wnddlefol i, ox-eye daisy, red clover, white
clover. varions grasses.

lubitat.—lowa. Michigan, Massachusetts,

ANTHOTHRIPS VERBASCI (Osborn).

Plate VII, figs. 76-78.

Ospory, Ins. Life, I, 1888, pp. 137-142.
Phiwothrips verbasei Ospory, Proc. Towa Acad. Se., TIT, 1896, p. 228,

Jemale.—Length 1.8 mm. (1.42 to 2.12 mm.):; width of mesotho-
rax 0.38 mm. (0.32 to 0.44 mm.). General color dark hrown.

Head but slightly, if any, longer than wide: cheeks nearly straicht
and parallel, set with few minute spines: post-ocular bristles prom-
inent: hind margin of head not covered by front margin of prothorax.
Eyes finely and closely faceted, rounded, not protruding: ocelli
widely separated. posterior ones contiguous with the light margins
of eves: front ocellus placed at extreme vertex.  Mouth cone about
as long as it is hroad at hase. pointed. Antennw approximate. almost
twice as long as head: relative lengths of segments:

1 2 3 4 35 6 1 8
5 12 1> 15 1> 14 126 106
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Sceoment three elavate: Iom' fll\lf()lll) h\e and six becoming more |
\lon(io and less fusiform: seven evlindrical: eight sharply conieal:
Segnient one and base of two dark brown: tip of two. seven, and
eight yellowish brown: intermediate segments pale yellow. Spines |
pale and wealk: sense cones short and blunt.

Prothorax <hort. only ahout three-fourths as long as head: foreand
hind margins nearly p(u'ﬂlu and curving backw‘n‘d one stout spine
at each angle, one in middle of sides, aml one on cach side between
those at the angle and the median line on hoth fore and hind margins;
hind aneles appear to entirely cover the fore coxar as arule; each fore
coxi bears one stout spine.  All these stout spines are blunt but not
knobhed.  Sides of pterothorax full and smooth: fore angles obliques
color of thorax uniform dark brown or yellowish brown, more or less
irreeularly mottled with dark red.  Wings present, narrowed in mid-
dle. transparent except at base. where the fore wing hears three long
spines upon the remnant of the single median vein.  Fringes long,
single, except near end of hind fringe of fore wing where it is doul)le
for ten or twelve hairs.  Legs moderately long and slender; fore
femora only slightly thickened: fore tarsus one segmented and armed
with a tiny tooth.  All femora and middle and hind tibize dark browng
middle and hind tarsi slichtly vellowish or grayish brown: fore tibiwe
and ftarsi bright yellow like middle of antennwe: fore tibixe shaded
a little with hrown toward their hases outside. One long slender
spine near base of each fore femur below: each fore coxa with one
long =pine.

Abdomen broadly joined to metathorax and but slightly wider, |
widest at base but less than twice as wide as head: segments more or!

|

less imbricate, tapering gradually to tube.  Tube about four-fifths as
long ax Liead, tapering slightly, not swollen at base, bearing a circlet’
of spines at tip which are shorter than the tube.  All spines on ahdom- |
inal segments slender and rather faint; color of abdomen quite uniform
vellowish brown to dark brown. In the lightest colored specimens
the irregular dark mottlings show up most prominently.

Redescribed from eight females.

Male. The male agrees quite closely with the foregoing description; .
it ix usually somewhat \'mullm' throughout: relative lengths of antennal
segments are as follows

1 2 3 + b) 6 T8

I

8.5 115 135 145 14 128 12 10 ‘

Fore tarsi are armed with a medium-sized tooth. whieh is larger than |

that in the female.  Of the four spines standing near the hind edge of |

the ninth segment, the outer pair is very short. stout, and acute; the
abdomen seems to he somewhat more slender than in female.

Described from four males. ‘
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Jood plant. — Mullein.
Llabitat.—Ames, Towa: Anherst. Massachusetts.

Genus TRICHOTHRIPS Uzel.

Head about as broad as long. broadly rounded in front. Eyes
small.  Ocelli present in both these species. but often wanting.  Mouth
cone not longer than its breadth at hase: labrum pointed at tip.  Fore
femora somewhat enlavged and tarsi armed with a tooth.  Wings
usually wanting. hut present in hoth these species. slender thronghout.
Abdomen very broad and heavy: tube very slender in proportion to
width of abdomen: no seale at base of tube in the male.

The two species which | have placed in this genus may he distin-
guished by the following characters:

Tube fully as long as the head ..o o0 o oo .. beachi (p. 192)
Tube two-thirds as long asthehead. ..o o oo ... ... ambitus (p. 191)

TRICHOTHRIPS AMBITUS, new species.
Plate VIII, figs, 81, 82,

Female.  Length 2 mm.; width of mesothorax 0.45 mm. General
color brownish vellow shading to hrown or reddish hrown.

Head slightly longer than wide, widest just behind the eyes, rounded
in front: checks straight and converging posteriorly; at hind edge
only six-sevenths the diameter at widest part: frons slightly elevated
between hases of antennwe; post-ocular bristles present: a few scat-
tering small spines upon head not raised upon warts; surface faintly
reticulated.  Anterior half of head light browu flecked with reddish,
posterior hali tading to vellow at the neck. Eyes small, finely gran-
ulated. compact, not pilose. purplish by transmitted light. reddish
orange by refiected licht; ocelli present. subapproximate. pale vellow
margined inwardly with reddish brown crescents.  Mouth cone reach-
ing nearly to posterior edge of prosternum; maxillary palpi two seg-
mented; labial palpi short and thick; labium broad and rounded;
maxille couverging ahruptly below the palpi aud short.  Antennwe
one and three-fourths times as long as the head, cight segmented,
thouch the joint between seven and eight is very indistinet: relative
lengths of scgments as follows:

1 2 3 4 5 & T 8

12 18 28 26 =21 20 15 8
Segment one truncate. conical: two constricted toward base into a
broad stalk, cut off squarely at end; three to seven slenderly stalked
at bases; three to six clavate; seven eylindrical-ovate, very closely
united by full width of end to eight which is conical.  Color of one
pale brownish vellow; two and three clear vellow: four yellow at hase
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<hadine to lieht brown at end: remaining segments dark browmn
Sense cones ot seements three to <ix very long and slender; transpars
ent spies upon each segment also long and slender. |
Prothorax three- fourths as lone as head and three fifths as long as
wide: fore coxwe project conside ‘~1},,l) heyvond posterior angles.  One
medium length spive on each side of middle and near anterior edge,
one near cach anterior angle, one at middle of each side and one longer
one at cach posterior angle.  Mesothorax equal in width to prothorax
and concolorous with it; mesonotun bears one long spine close to hase
of cach fore wing. Metathorax equal in width to mesothorax. nar-
rowed hut very slightly posteriorly, pale yellow in middle, shaded on
sides. splashed with red.  Each fore coxa bears a single long spine on
outer <ide: fore femora somewhat enlarged: each femur bears a single
lonw. erect spine on the outer side near its extremity; tarsi short and
thick. fore pair armed with a stout tooth. Femora gray-brown. fore!
pair yellowish brown: fore tibiz and tarsi pale yellow: middle and
hind tibize and tarsi almost white.  Wings reaehing to tip of abdomen;
both pairs equal in size, edges par allel. heavily tnnned fore wings
bearing a costal group of three long slender spines hetween the hlnue
and base of wing.  Color of wings clear, transparent, except 2 slightl \'
clouded hand across fore wings at about one-third their length.
Abdomen broad and heavy: last three segments tapering abruptly;
at sixth segment one and one-sixth times as broad as thorax. Tube
two-thirds as lon> as head and at middle one-seventh as broad as the
fourth ahdominal segment: terminal spines about as long ax tube. A
stout bristle projects anteriorly from each side angle of first segment;
wuch following segment, except tube, hears on each side one spine;
these are short upon first segment and increase in length and size pos-
teriorly.  Color brownish yellow in middle. shaded with dark reddish’
brown on sides: tube bright hrownish yellow tipped abruptly with:
oray-hrown. .
Described from one female. ]
|
,

Male unknown.
Food plunt.—Grass.
Tlabitat.—Amherst, Massachusetts.

TRICHOTHRIPS BEACHI, new species.

Plate VII, fig. 79; Plate VIIL, fig. 80.

[eimale Length 1.8F mm. (abdominal segments one-third tele-!
scoped): width of mesothorax 0.48 mm.  General color yellow-brown. |

Head as broad as long, rounded in front; cheeks slightly converging
behind the middle, set with scattered, small, stout spines borne upon:
small warts: post-ocular bristles quite long and acute. Eves small
finely faceted, rounded; ocelli large, (11.\t.mt posterior two almost
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contignous with light yellowish margins around eves. color reddish
yellow.  Antennw more than twice as long as the head; length and
breadth of segments increase gradually from base to middle, then
‘decrease to tip of antennag relative lengths of segments as follows:

1 2 3 4 5 6 7 3

9 15 22 92 19 17 145 13

48

Color dark brown: bases of three to five yvellowish; spines of
medium length, but not very conspicuous; sense cones about one-
third of the length of the segment bearing then

Prothorax about five-sixths as long as head, and nearly twice as
hroad as long. broadly rounded at hind edge; spines upon fore edge
much smaller and weaker than the mid-lateral and those on hind edge:
all these spines are acute.  Mesothorax abont one and one-half times
as wide as prothorax, uniting closely and evenly with metathorax so
that sides of pterothorax are nearly straight.  Wings present, long and
powertul: fringes long. double for from nine to eleven hairs in hind
fringe of fore wing near tip. Legs of medium size and length: fore
femora a little thickened and tarsi armed with a very tiny tooth: mid-
dle legs much the smallest.  All femora chestnut brown: tibia at hase
brown, fading to vellowish at tips: fore tibiwe lightest; tarsi vellow.
Fore eoxw project a little beyond sides of prothorax and each hears
one long spine: each femur hears one long slender spine on under
side near hase: three or four long slender spines stand around tips of
middle and hind tibiz,

Abdomen large and heavy. somewhat broader than thorax, slightly
more than twice as broad as head: segments overlapping about one-
third; sides nearly parallel up to eighth segment, then tapering very
abruptly. Tube slender in middle, about one-eighth the hreadth of
the abdomen, fully as long as the head, tapering bat slightly: ter-
minal circlet of spines shorter than tube; spines on abdomen light
colored.

Color of whole body generally vellowish brown, lightest along nid-
dle of back of thorax and abdomen: abdomen darkest where segments
overlap: thorax and abdomen show some irregular dark red hypo-
dermal pigmentation.  All spines acute.

Deseribed from one female taken under quinee bark in early spring,
together with many bright-red larva around it.

Male unknown.

Lood plunt.—Taken under quince bark.

Habitat.—Amherst. Massachusetts.

I take pleasure in naming this species for Miss Alice M. Beach in
recognition of her work upon the Thripidwe of Towa.

Proc. N. M. vol. xxvi—02—13
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Genus CEPHALOTHRIPS Uzel.

lead considerably longer than its breadth or the length of the pro-
thorax, broadly rounded in front and arger than in most species in
proportion {0 the other seements.  Eyes small: ocelli present.  Aunten-
nae about one and one-half times the length of the head.  Mouth ¢one
shorter than its breadth at base: labrum not narrowed in the middle
and ending in a blunt point.  Fore femora slightly thickened and
tarsi with a tiny tooth.  Wings usually reduced or wanting entirely.
Male without a scale at base of the tube.

1 place here only one species, yucew.

CEPHALOTHRIPS YUCCA, new species.
Plate V1L, figs. 83, 84,

[omale.—TLength 1AS e (140 to L1.56 mm.):; width of meso-
thorax 0.29 nnn. (0.28 to 0.30 mm.).  General color yeltowish hrown,
irregularty mottled with dark-red hypodermal pigmentation.

Head broad and large. about one and two-fifths times as long as
wide: cheeks slightly arched and smoothly joined to eyes, converging
slichtly toward neck: front smoothly rounded: post-ocular bristles
present. but rather small and not prominent: cheeks smooth,  Eyes
small, each heing less than one-fourth the hreadth of the head through
then, triangular above and surface even with that of head, very dark
red in color: ocelli small, situated far forward. quite widely separated,
with very dark red inner margins.  Mouth cone short and rather

blunt.  Antenna nearly one and one-half times as long as head, con-

siderabiy separated at hases with but slicht elevation between them;
refative lengths of segments as follows:

12 3 i osl
65 1L6 125 125 1Ls L3

Segments three to five subequal in hreadth and similar in <hape.
Auntennwe vellow, segments one and two shaded with brownish.  Sense
cones quite long and slender:; spines shorter and licht colored, so
mconspicuons.

Prothorax two-thirds as long as head and across outer angles of
coxw about one and two-fifths times as wide as head: sides of thorax
really considerably indented above fore coxw. Anterior marginai
and mid-lateral spines wanting; those at angles present, hut weak and
inconspicnons,  Pterothorax us broad as prothorax through coxwa,
equal to ahout one-fifth the length of the body: its sides straight and

parallel: aboat four-fifths ax broad as abdomen. Wings usually |

reduced to mere pads, but when occasionally present they are of mod-
erate Jength, though not very powerful.  (Winged specimens have the

T SN
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pterothorax nearly as wide as the abdomen.) Legs rather short and
thick: fore coxa: project somewhat hevond thorax; fore femora
slightly thickened and the tavsi armed with a tiny tooth: tibia of each
leg slightly shorter than its femur; all tarsi short and thick., Al
femora and middie and hind tibixe hrown: all tarsi and fore tibiw,
except at base outside, pale yellow: a prominent brown <pot at tip of
tursi within.

Abdomen about three-fifths the length of the body: about one and

one-fourth times ax broad as the mesothorax; nearly cevlindrical {o
seventh segment, then sides curve smoothly to base of tube.  Tube less
than one-half as long ax head and at middle only about one-ninth the
breadth at middle of abdomen.  Spines on abdomen of moderate
length, slender, acute, light colored. and not prominent.  The abdo-
men is darkest at sides and tip: on each side of scgments two to
eight. slichtly outside the line of wing-confining spines, there ix a
rounded or elliptical clear yellow spot. The hody lacks any striking
coloration.

Described from ten wingless and two winged females.

(otype.—Cat. No. 6331, U.S.N. M.

Male.—The males are about five-sixths as large as females.  Their
antenna are about one and two-fifths times as long as the head: there
appears to be less difterence in the length of antennal segments than
in female: relative lengths of segments as follows:

P 2 8 A 5 G 7 S
6 10 11 10.25 10 9.795 9.7 7.4

T

Abdomen about one and one-fitth times as broad as mesothorax;
tube about one-halt as long as head and at middle abont two-tifteenths
as broad as middle of abdomen.

Deseribed from nine males, all short winged.  All of my males
were taken in September, and it may be that winged specimens oceur
earlier in the season.

Cotype.—Cat. No. 6331, U.S. N M.

10od plants.— Yucea filaimentosa, goldenrod.

Habitat.—Awmherst,  Massachusetts:  Washington,  District  of
Columbia.

Genus PHLEOTHRIPS Haliday.

IHead somewhat longer than wide: ‘cheeks with small warts, cach
hearing a tiny spine. Intermediate antennal segments not particu-
larly clongated; the whole antenna less than twice as long as head.
Mouth cone as long or longer than its breadth at base and narrowed;
labrum sharply pointed at tip.  Fore femur enlarged and tarsis
armed with a tooth.  Wings not narrowed in middle, present in both
sexes.  No scale at base of tube in male.
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I place two species in this genus. They may he separated by the

following characters: |
Al femora dark hrown; tibiae and tavsi bright yellow. ... wzeli (p. 196). |
Logs eray -hrown; tarsi somewhat lighter; fore tibiie yellowish. .. pergandei (p. 197).
The femate of the species nze// comex within the definition of the

genns Lhlaollhrips., ut the male of this species has the teeth at the

tip of the fore femora, which ix the prineipal chameter upon which

Uzel has separated his genus AAewnthothrips. This species, therefore,

appears to unite the characters of these two genera, and as more

emphasis is placed upon the deseription of the female than upon that

of the male, T have preferred to inchude this species in the established

gonus [hlwothrips vather than to ereet a new genus for it.

PHL@EOTHRIPS UZELI, new species.
Plate V1T, fige, 87-90; Plate [N, lgs. 91, 92,

Fomale— Length 176 nun. (.72 to L.86 mim.); width of mesothorax
0,89 mm. (0.38 to 040 mm). General color dark brown with yellow
tibixe and tarsi.

[Head about one and one-fourth times as long as wide, rounded in
front: cheels nearly straight and parallel, set with several short, stout
spines borne upon small warts: post-ocutar hristles quite long and
kunobhed.  Kyes moderately large. vounded, finely faceted; ocelli
prominent. distant. reddish yellow, posterior ones contiguous with
licht borders of eyes.  Mouth cone long and pointed, reaching to pos-
tertor edge of prosternum.  Antenna about one and three-fourths
times as long as the head, slightly more than twice as long as width of
Liead: relative lengths of segments as follows:

1 2 3 _La 5 SO
9.7 12,3 I8 183 16 143 133 85

Segments one and two dark brown: three hrownish yellow, lightest
at buse: four to six light brown. pale yellow at hase; seven and eight
light brown; spines long but not very dark eolored: sense cones over
one-third the length of the segment hearing them.

Prothorax two-thirds ax long as head. and to angles of coxwe twice
ax wide as longy usual anterior marginal, posterior marginal and mid-
laterad spines present. knobbed.  Mesothorax slightly wider than pro-
thorax: sides of pterothorax straight and converging alittle to base of
abdomen.  Wings long and powerful. Legs of medium length and’
quite stout; fore femora somewhat thickened and the tarsi armed with
asnmall tooth: middle of onter surface of each fore tibia and femur
supports one long slender spine near the base on under side. All
femora dark hrown: all tibia and tarsi hright yellow, the middle and
hind ones being slightly shaded with brown.
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Abdomen large and stout. about four times as long as head, as wide
as mesothorax: sides neavly parallel to seventh segment. from there
tapering roundly to buse of tube: segments overlapping about one-
third. Tube four-fifths as long as head: sides straight and converging
slightly: breadth in miiddle one-seventh that in middle of abdomen;
terminal cirelet of hairs about the length of the tube, verv slender.
Spines on sides of abdomen blunt: abdomen quite uniformly yellowish
hrown (dark hrown where segments overlap).

Described from thiee females.

Cotype.—Cat. No. 6332, U.S.N.M.

Male—Males about six-sevenths as large as females.  Cheeks
slightly fuller: relative lengths of antennal segments as follows:

r 2 3 i 5 6 ] )
‘ 15.6 15.9 13.9 2.4 11 7.9

Fore femora larger than in female and terminating in two teeth at
tip within; fore tibize have each a small tooth near bhase withing teeth
on fore tarsi large.  (The teeth upon femora and tibize are not found
at all in the female of this speciex.)  Tube at middie about one-sixth
the width at middle of abdomen: abdomen tapering slightly.

Deseribed from five males.

Cotype.—Cat. No. 6332, UT.S.N. M.

Lood plunts.—Taken on various grasses, clover, and (Vs montana
var. pendula.

[lubitaf.— Amherst, Massachusetts.

This ~species is named for Dr. Henry Uzel, of Konigeriitz, Bohemia,
whose Monograph of the Order Thysanoptera is hy far the best work
that has heen published upon this order.

PHLGEOTHRIPS PERGANDEI], new species.
Plate VITI, figs. 85, 86.

Lemale.—Length 1.65 mm. (abdominal segments overlapping for
about onc-fourth their length); width of mesothorax 0.42 mm.  Gen-
eral color yellowish brown, with considerable irregular red hypoder-
mal pigmentation.

IHead ahout one-sixth longer than wide, widest c¢lose hehind the
eyes, rounded in front; cheeks slightly curved and bulging hehind
eves, converging slightly posteriorly. set with a number of short.
stout spines borne npon quite prominent warts: post-ocular hristles
long and knobbed. Eves about medium in size, slightly eloneated,
finely faceted; ocelli quite large. distinet, subapproximate, reddish
vellow with dark red crescentic margins. situated well forward upon
vertex, which is slightly elevated.  Mouth cone guite long, veaching to
hack of prosternum; labrum sharply pointed and overreaching the
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Lhium.  Antennwe twice as long as width of head; relative lengths of

seoments s follows:

L 2 3 4 5 6 7 >

0 14 92 9 17 14 13 S5

Color of antenne brown with bases of three. four, five, and six
decreasing i arca and intensity of vellowishness; sense cones about
one-third the leneth of segment three: spines quite long, dark, and
CONSPICTLOUS.

Prothorax only five-sevenths as long as head, and to outer angles of
fore coxwe slightly more than twice as wide as long: usual prothoracie
spines present. quite long and knobbed.  Mesothorax as wide as width
across fore coxwe, closely joined with prothorax: pterothorax very
compact, sides converging slightly to hase of abdomen.  Wings long
and powerful.  Legs quite strong: fore fenmora much thickened. over
one-half as broad as head: fore tarsi armed with a small tooth.  Color
of legs uniformly gray-brown: tarsi somewhat lighter; fore tibix yel-
lowixh, shaded with hrown at bases and on top.

Abdomen less than twice as hroad as head, equal in width to meso-
thorax, nearly evlindrieal to cighth segment: eighth and ninth taper-
ing abruptly to hase of tube.  Tube only two-thirds ax long as head:
sides straight. taperving somewhat; breadth in middle about one-cighth
that of middle of abdomen: terminal hairs a little longer than tube.
All large spines on body. except those on hind edge of nine and at tip
of tube are short and knobbed: those on nine and tube are acute.
Color of abdomen pale brownish yellow. lightest in middle: hlood-
red pignented tissue confined mostly to sides of ahdomen in this
speeimen.

Described from one female.

Made unknown.

Food plant.—Taken on grass.

labitat.  Amherst. Massachusetts.

[ name this species for Mr. Theodore Pergande. by whom several of
our native species have heen deseribed.

Genus ACANTHOTHRIPS Uzel.

Head somewhat longer than wide; cheeks with spine-hearing warts.
Antenna very nearly twice as long as head; intermediate segments
elongated and hearing very long sense cones.  Mouth cone consider-
ably longer than its breadth at base and quite slender.. Fore femora
enlarged in both sexes and with one or two teeth at tip within: tarsns
armed with a stout tooth (Uzel savs the tooth is weaker in the male
than in the female). Wings present in both sexes.  No scale at hase
of tube in the male.



N0, 1310. NORTH AMERICAN THYSANODPTERA—IIINDA. 199

[ have placed the single species wiagnafimoralis in this genus, though
1 do not know the female.  The characters of the fore femora and
antennwe are suflicient to separvate it genervically from 2dwotlirips.

ACANTHOTHRIPS MAGNAFEMORALIS, new species.
Plate TN, figs. 93, 94,

Ml Length 2.16 nn. ;. width of mesothorax 0.42 mun.  General
color yellowish hrown with antennie. legs, and eighth and ninth abdom-
inal segments banded with nearly transparent or vellowish white.

Head nearly one and one-fourth times as long as wide; cheeks bulg-
ing abruptly and greatly hehind the eves, then converging to the neck,
which is ax wide as the diameter through the eyes: cheeks, especially
anterior parts, set with short spines borne upon very prominent tuber-
cles; front hetween eyes very narrow, carinated.  Eves large, finely
faceted, reniform above. inner edges parallel: ocelli small. approxi-
mate. and placed between the middle of the eves.  Proboseis long,
slender, pointed: Fabrum sharply pointed.  Antennae seavcely twice as
long as the head and very slender: velative lengths of segments as
follows:

1 2 3 4 5 6 7 8
012 29 26 23 15 15 9

Segments one to five subequal in thickness: three to five similar in
shape, elongated, urn-shaped; eight sharply conical.  Segments one,
two. seven, and eight quite uniformly dark brown: bases of three to
five and tips of three and four pale yellowish, nearly white on three;
six entirely pale vellow. with slight brownish tinge on outer half;
antenne appear annulated with pale yellow and dark brown. Spines
and sense cones long. slender, and light colored; the cones on three to
five fully one-third the length of segment three and on six about threc-
fifths its length.

Prothorax about two-thirds as long as head; width to outer angles
of coxie nearly twice its length: transverse margin nearly straight;
the usual stout spines on thorax and abdomen, except those at tip of
tube, are extremely short and blunt.  Mesothorax slightly wider than
the abdomen: middle of pterothorax concaved slightly.  Wings long
and rather slender.  Legs moderately long: fore femora extremely
thick and large. almost as wide as length of fore tibiwe; fore femora
armed with a stout tooth at the tip withing fore tibix bent outward at
base: fore tarsi one segmented, armed with a very stout tooth: middle
and hind tibixe rather short and swollen in the middle, their tibie
quite slender and their tarsi two segmented.  Fore femora yellowish
brown: fore tibiwe and tarsi pale yellowish. tibix alone shaded with
brown on middle of outside: middle and hind femora almost trans-
parent white at base, outer half shaded with brown and having a
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roundish, light veltowish spot on side of dark avea: middle and hind
tihixe pade vellowish at hase and tip, handed with dark brown around
the middle. these tarsi pale yvellow, brown at tips; surface of all legs
rough. being thickly set with minute warts. each bearing a small
spine.

Abdomen about two-thirvds the length of the body, tapering gradu-
ally from second segment to tip: width at second segment but slightly
les< than that of mesothorax. Tube slightly more than three-fourths
as long as head: diameter at middle of tube about one-sixth that at
middle of abdomen.  Sides of metathorax and surtace of abdomen, up
to ahout the seventh or cighth segment, peeculiarly roughened with
closely set small warts, many of which bear small spines.  The tube
i nearly evlindrieal. without a scale at its hase, and at the tip bears a
circlet of cight extremely long. slender, acute hairs, which are nearly
three times as long as tube.  The basal third of tube is very pale yel-
lowish white: the outer two-thirds is abruptly brown-black: segments
eicht and wine pale yvellow: three to seven appear irregularly striped
with pale vellow and dark browns: dorsal stripe pale yvellow and about
the width of the wings: a subdorsal row of dark-brown, semicircular
spots, which stand one in the middle on each side of these segnments
with the straight side toward the dorsal line, gives the appearance of
a subdorsal stripe: then follows on each side an irregular. pale yvellow
stripe. and the middle of the sides of the segments is shaded with
hrown. Spines on sides of abdominal segments and the back of cighth
and ninth are extremely short and blunt.

Described from one specimen.

FFemale unknown.

Food plant. -1

Labitat. NMiani. Florida.

MALACOTHRIPS, new genus.

[Tead plainly longer than wide and narrowed in front.  Cheeks full
and with spine-bearing warts; vertex elevated.  Antennwe nearly twice
as long as head. Mouth cone ax long as its breadth at hase, reaching
the hind edge of the prosternum; labrum quite sharply pointed at tip.
Prothorax two-thirds as long as head.  Pterothorax somewhat con-
stricted in middle. Fore tarsi with a tiny tooth. Wings usually
reduced to pads.  Abdomen large and full in the female. A closely
Iving scale at hase of tube in the male.

Thix genus contains only one species, zonatus.

(nerkarkos, soft: Apaf.)

MALACOTHRIPS ZONATUS, new species.
Plate TN, figs. 95-98.

Lol e.—Length 1,62 mm. (1.50 to 1.68 nm); width of pterothorax
O30 mm. (0,27 to 034 ). General color pale bright yellow on
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thorax and segnients one, three, four, and five of the ahdomen: head
and other ahdominal segments brown. DBody apparently weakly
chitinized.

Head nearly one and one-third times as long as wide, nwrrowed in
tront; cheeks moderately full and set with a few small spines horne
upen small warts: head appears constricted close behind the eyes, and
slightly so at neck; post-ocular bristles well developed: front of head
between eyes developed into a prominence hearing the antennwe: ver-
tex produced into a sort of hump, which, however, does not overreach
the insertion of the antennw. Eyes small, finely faceted, dark pur-
plish red, swrrounded by pale yellow margins: oecelli present, subap-
proximate, borne well forward upon the hump. the front ocellus being
upon its vertex; pigmentation around ocelli bright red.  Mouth cone
moderately long and slender; labram abruptly constricted and sharply
pointed at tip. Antennw approximite at bhase, almost twice as long as
head; relative lengths of segments as follows:

1 2 3 4 5 6 1 8
9.8 135 IS4 165 158 139 124 114

Basal segments large, truncate-conical, piaced divergently: three
clavate; from three to eight the segments hecome gradually more nar-
row. Antennee nearly uniformly brown, except three, which is yel-
lowish hrown; spines and sense cones guite long, but slender and light
colored, so inconspicuous.

Prothorax about two-thirds as long as head and across outer angles
of coxwe about twice as wide as long.  All the usual prominent pro-
thoracic spines well developed. hut light colored; hind margin not
sharply defined. Pterothorax in middle slightly narvower than width
across fore coxa; mesothorax short, slightly navrrower than metatho-
rax and slightly brownish vellow in color. Wings reduced to very
small pads, cach fore pad bearing three quite long. bluntspines.  Legs
of medium length and middle and hind pairs quite slender: fore coxw
projecting considerably heyond thorax: fore femora slightly thickened
and tarsi armed with a small tooth. All legs pale vellow or pale
brownish yellow with prominent brown spot within tip of tarsus.

Abdomen about one and two-fifths times as broad as metathorax,
(uite stout to eighth regment, then sides converging to hase of tube.
Tube about three-fourths as long as head and one-third as wide at mid-
dle as long: sides straight, tapering slightly: terminal spines about as
long as tube; spines on sides of abdomen pale. but quite prominent in
reduced light.  Segment one ix concolorous with metathorax; three to
five are clear, hright yellow; two, six, seven, and eight are yellowish
brown, darkest on sides; nine and tube are darkest brown.

Described from four females.

Cotype.—Cat. No. 6333, U.S.N. M.
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VYl Leneth about tive-sixths that of female: head and prothorax
nearly nx lone as in females velative lengths of antennal segments as|
follows:

| 2 3 4 D 6 7 S
{0 11 16 14 13.8 118 105 9.5

Abdomen only about fonr-fifths ax long or ax broad as in female and
fapering more uniformly from base to tip.

Described from two specimens.

Cotype.— Cat. No. 6333, U.S.N.M.

Food plant.—Taken in turt.

Jlabitat. - Amherst, Massachusetts.

EURYTHRIPS, new ¢genus.

Head as long or somewhat fonger than wide, narrowed in 1'1‘0nt.{
Eves small and vertex between them elevated.  Antenna fully twice:
as long as the head and thicker than in most species.” Prothorax '-‘
about two-thirds the length of the head. Fore tarsi with a small
tooth, whicl is larger in the male than in the female.  Wings usually |
reduced to short pads.  Abdomen unusually large and heavy in pro-
portion to the rest of the Lody.  Males with a closely lying scale at
the base of the tube.

The species wmplirentral/s is the type of this genus.

(evpvs, hroad: fpup.) ‘

The two species belonging to this genus may be separated by the |
breadth of the abdomen, which in wumpliventralis (p. 202) is about one |
and two-thirds times ax wide as the pterothorax. while in osbora/ (p. 203) !
it ix only about one and one-fourth times as wide ax the pterothorax. s

EURYTHRIPS AMPLIVENTRALIS, new species. !
Plate TN, figs. 99-101.

Lomale.—Tength 1.OS mm. (1 to L.20 mm.): width at middle of
pterothorax 0.24 mm. (0.22 to 0.25 mm.). General color of head and |
legs clear yellow to browrish vellow: body shading posteriorly to dark
brown hevond middle of alidomen.

Iead slightly fonger than wide, slightly narrowed in front, broadest!
at neck: cheeks diverging gradually behind the eves; vertex drawn
out into a hump between and in front of the eyes: post-ceular bristles
guite long: head clear. brownish yellow with some red hypodermal
pigment on vertex.  Iyes extremely small and composed of but very
few large facets, slightly protruding, oval in outline, black: ocelli
wanting.  Mouth cone short and blunt: labrum not coustricted heyond
middle.  Antenne approximate. large, and heavy, fully twice the
length of the head, with peculiar. semicivenlar, shelf-like support
visible on under side at hase; relative lengths of segments as follows:'
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1 2 3 4 5 6 G S
D

9.2 104 148 (3.5 12,8 119 9.5 6.4

Segment one is broadest. evlindrical, and following segments decrease
gradually in diumeter; three is clavate, four to seven each harrel-
shaped, with a short stalk.  Antennal segments shade gradoally from
concolorous with head at base to very dark brown at tip: spines and
sense cones very long, slender, and quite prominent.

Prothorax quite variable in length, butaveraging slightly more than
two-thirds as long as head: width also unusaally variable, hut averag-
ing twice its length and equal to width of pterothorax. Anterior
marginal spines wanting: others present. moderately long. blunt, hut
not knobbed.  Pterothorax very small, rather shorter than prothorax
and usually slightly narrower.  Wings veduced to mere pads.  Fore
and middle legs rather short and thick, hut hind legs quite Jong and
slender: fore femora but slightly thickened and tarsi armed with a tiny
tooth. Legs concolorous with head: femora shaded somewhat with
brown, but without hypodermal pigment.

Abdomen exceedingly large and heavy, about one and two-thirds
times as broad as pterothorax: posterior half rounding up to base of
tube. Tube fully two-thirds as long as head and almost one-half axs
broad at middle as it is long: sides straight and tapering evenly;
terminal hairs slightly shorter than tube: spines on sides of ahdomen
quite long and prominent.

Prothorax concolorous with head, but muech more suffused with
irregular, bright red hypodermal pigmentation. (Seen hy reflected
ligcht on white background.) Pterothorax and base of abdomen more
shaded with brown, and the latter becoming darker toward tip, where
it is dark brown or almost black. Pterothorax, and sides of abdomen
especially, thickly marked with bright red hypodermal pigment.

Deseribed from five females.

Cotype.—Cat. No. 6334, U.S.N.M.

Male unknown.

Lvod plant.—Taken in turf in fall.

Hubitat.—— Amherst, Massachusetts,

EURYTHRIPS OSBORNI, new species.
Plate X, figs. 102, 103.

Feinale. Liength 1.12 mm. (1 to 1.22 nun.): width of mesothorax
0.27 mim. (0.25 to 0.30 mm.).  General color light yvellowish brown to
dark hrown; head and legs vellow.

Head approximately as long as wide, narrowed in front: the antennwe
standing upon a triangular projection hetween the eyes; head enlarged
quite abruptly behind the eyes: cheeks not converging posteriorly.

Liyes very small, depressed, finely faceted, almost oval in outline,
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Dlack: ocelli present. small, frequently more or less hidden by irregu- ;!
Ly dark-red local piginentation, placed well forward upon an elevation |
hetween the eves: postocular hristles quite long.  Mouth cone short |
and Dlunt: Tabrim not constricted abruptly.  Antennie very large and

lone. fully two and one-half times as long as head, with a semicirculary ‘
<helf-like support below bases: hases approximate; clevation hetween
them extending half the height of first segments; relative lengths of

seontents as follows:

| 2 5 4+ 5 GO} ‘l
8.3 0.5 153 142 142 11.9 10. 9.9

Seoment one large and eylindrical: two cup-shaped: three very
slender at base, clavate: four to seven also slender at hases, docrensing{
eradually in diameter and length of stalk: eight enlarging to one-third
it length and then tapering to a sharp point.  Color shading gradu-
ally from concolorous with head at base to dark hrown at tip.  Spines
and sense cones long, slender, and quite conspicuous.  Head clear, pale |
vellow to brownish yellow.

Prothorax and pterothorax (in short-winged specimens) along dovsal
line, each approximately as long as head; width of prothorax across
coxwe nearly twice its length. its sides indented considerably above
them.  Anterior marginal spines wanting; others present as usual (at
angles, mid-lateral and posterior marginal) long, slender, and blunt.
Mesothorax approximately as broad ax prothorax; in long-winged
specimens about one-fourth longer than in short-winged, and also
shichtly fuller.  Legs short and moderately stout; fore femora but
slightly enlarged and tarsi armed with @ smali tooth: one long, ereet,
knobhed spine upon the back of each femnr., Legs yellow: femor:
shaded with brown: in darker specimens femora more strongly shaded.

Abdomen large and heavy: fore angles abrupt; about one-half as
wide as long: nearly eyvlindrical to seventh segment, then sides curve
roundly to hase of tube. Tube as long or slightly longer than head,
about one-third as broad in middle as long, more slender in outer than'
in basal half; terminal spines only about two-thirds as long as tube;
those on sides of abdomen quite long and prominent, knobbed.

Thorax and abdomen aniform in color, abruptly darker than head
and legs, ranging from yellow-brown to dark hrown, with considerahle |
dark red, irregular, hypodermal pigmentation.

Deseribed from ten females, eight long and two short winged.

(otype.—Cat. No. 6235, U.S.N. M.

Male.—Males ahout six-sevenths ax large as females.  Relative
lengths of antennal segments as follows: A

1 2 3 + 5 6 7 S

S O10 126 12 12 10.2 8.6 8.6

The prothorax is a little wider than the mesothorax. Fore femora
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considerably enlar ued and fouth upon tarsus quite stont. .\ hdomen
more slender than in females and tapering more gradually.

Desceribed from five males, all short winged.

Cotype.—Cat. No. 6335, U.S.N. M.

Food plants.— Grasses.

Habitat.—Amherst, Massachusetts,

This species s named for Prof. Herbert Oshorn, who his for many
years shown considerable interest in the stndy of these tiny insects.

Genus CRYPTOTHRIPS Uzel,

Head cylindrical. fully one and one-half times as fong as wide.
Eyes large and prominent.  Vertex strongly elevated and heaving the
anterior ocellus at its extremity.  Mouth cone about as long as its
breadth at base and reaching abont two-thirds across the prosternumg
labrum blunt.  Prothorax about as long as width of head.  TLegs
slender; fore femora but slightly enlarged; fore tarsi nnarmed.  Wings
present, slightly narrowed in iddle.  Male with a scale at hase of
tube.

I find only one species helonging to this genus, aspersis,

CRYPTOTHRIPS ASPERSUS, new species.
Plate X, figs. 104-1006.

Female.—Length .63 mm. (L45 to 2 mm); width of mesothorax
0.52 mm. (0.28 to .36 mm.). General color yellowish brown to brown-
black; hody and legs considerably marked with irregular. dark-pur-
plish. hypodermal pigmentation.

Head cylindrical, one and one-half times as long as wide, about as
wide as length of prothorax; cheeks almost straight: and nearly parallel,
set with a few minute, slender spines: postocular hristles short: sur-
face of head finely cross-striated.  Kyes quite large. finely faceted,
very slightly protruding, dark-purplish red with pale yellowish inner
margins; ocelli present, small and inconspicuous, frequently concealed
by local h\'podernml pigmentation, sitnated far forward: posterior
oceili close to margins of eyes, front one on apex of prolonged vertex
of the head. Mouth cone rather short, reaching only to middle of
prosternum; maxillavy palpi long and slender; sides of labrum straight,
its point blunt. Antennw inserted below vertex, approximate at base,
slichtly more than one and one-half times as long as the head, quite
slender; relative lengths of segments ax follows:

1 2 3 4 ) 6 0 S
7.5 13 182 17.8 13.6 121 IL6 8
Seaments one and two concolorous with head: three pale yellow;
rest of antenna shading eradually to dark brown at tip, except bases
of four and five. which are pale yellow; spines and sense cones short
and inconspicuous.
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Prothorax small, searcely two-thirds as luno as head.  One spine at
cach posterior angle alone prominent: those at fore angles smaller

than the anterior marginals: ali indistinet; midlaterals wanting: pos-
terior marginals small and not visible except on lightest spectimens
with careful foeusing.  Pterothorax approximately as wide asahdomen;
its sides nearly straight and parallel.  Wings present; hind fringe of
fore wing double for five or six hairs near tip.  Legs long and slen-
der: fore coxae projecting strongly; fore femora .\('(Ll(,(‘]) thickened |
and tarsi unarmed; one spine near base of each femur below mueh’
Jonger than others on legs and longest on fore femora; legs coucol- 1
orous with hody. = ;

Abdomen long and slender, eyvlindrical to about seventh segment, {
about twice as wide as head, from seventh segment tapering (111itc‘h
cradually to tube. Tube short, only one half aslong us head; 1ts sides
‘\tl“liﬂ‘ht and converging \'liwl)tly; width at middle about one-third
width of head; terminal hairs about as long as tube.  Spines at sides |
of abdomen slender, pale, and not very prominent: segments usually
overlapping considerably: sidex darkest in color.

Desceribed from eight ‘ronnlw

Cotype.—Cat. No. 6336, U.S.N. M. ‘

Mele.—Male about five-sixths as large as female, though antenna
are of about same size in both sexes: relative lengths of segments as
follows:

1 3 3 + 5 6 T8
S 12 165 16 13 125 118 i

Ahdomen mueh smaller than in female and tapering gradually from|
base to tip.

Described from one specimen. |

Lood plant.—Grape.

[Habitat.—Amherst, Massachusetts.

Genus IDOLOTHRIPS Haliday. ¢

Anterior ocellus remote from the base of the antennwe.  Proboseis
aching the base of the prosternum; labial palpi papiliform; vein
one of the fore wings shortened by one-half or abbreviated. Tead!
very tong, rounded; abdomen hollowed out.  Antennee siender, three
or four timex as long ax the thorax: prothorax unequally tuberculated;
metatarsi unarmed.  Size large, marked with three or more lines.
I this genus T find oniy the species condferarim. l

IDOLOTHRIPS CONIFERARUM Pergande.

Plate X, figs. 107-110.

Liolothrips coniferarum Prraaxpe, Entom. News, VII, 1896, pp. 63-64.
Ilolothrips coniferarn Trysom, Festskrift for Lilljeborg, 1896, p 218. |

«This generic description is translated from Hahday S orlglnal descrxptlou.
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Jemale.—~—Length about + mm. (3.34 to 4.26 mm.): breadth of meso-
thorax 0.55 mm. (0.50 to 0.60 m.).  Color coal-black without mark-
ings.
Head long and cvlindrical; proportional length move variable than
in most species. but averaging about two and one-third times s long
as wide; surface of head transversely finely striated; cheeks set with

a nnber of short, stont spines: head broadened a trifle just before the
neck-like constriction at the hase: vertex produced into avery promi-
nent. conical hmyp in front of the eyes and overreaching the insertion
of the antennwe.  KEyes lurge finely faceted. bulging shehtly. extend-
ing as fur around on under side of head as on npper: ocelli small,
widely separated, the anterior one occupying the extreme vertex: the
posterior ones, nearly on a line with the middle of the eyesand close
to their margins, are often invisible, unless in favorable light, owing
to the opacity of the head.  Mouth cone short and rounded.  Antennie
approximate at hase, inserted under the vertex, only about one and
one-sixth times as long as the nead. and slender; relative lengths of
segments as follows:
1 2 3 4 5 6 T S

12 19 38 32 26 17.5 13.3 15

Segment one concealed at hase; three to five clavate: six to eight
fusiform. Three mostly yvellow (two-thirds): four nearly one-balf,
and five about one-third yellow; rest of antenna brown-black.  Spines
and sense cones light and inconspicuous, but the cones especially are
long. slender, and acute; three appavently bears only one sense cone,
and that is on outer side: six has hut one, which is on inner side: four
and five have fonr each.

Prothorax small, only about two-fifths as long as head: only the one
long spine on the outer angle of each fore coxa is at all conspicuons.
Ptervothorax appears nearly square; sides straight and parallel; more
than twice as wide as head.  Wings present, hut short ax compared
with great length of abdomen, not reaching heyond fifth or sixth seg-
ment. heavily fringed; hind fringe of fore wing deuble for about 26
hairs near tip.  Legs short as compared with length of hody: fore
femora but slightly thickened and tavsi armed with a tiny tooth; legs
set with a number of quite long. slender, black spines.  Legs black,
except fore tibie dark yellowish brown along middle of inside, and
all tarsi dark hrown.

Abdonien extremely long and slender, about two-thirds the length
of the entive hody and less than one-fourth as wide at hase as it is
long: tapers gradually from second segment to tube.  Tube of female
fully five-sixths as long as head and a little morve than one-thivd the
width of head; terminal hairs weak and only abont two-thirds the
length of the tube; spines on sides of abdomen short and weak.

Redescribed from four females.
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1iel, . —Contrary to the usnal rule, these two specimens are longer
than the females, being .22 mm. (+.34 to 4.10 mm.). They are
comewhat more slender. especially through the middle of abdomen,
leads ahout two and two-thirds times as long as wide; antenna longer
than in female, about one and one-fifth times as long as head: relative
leneths of S(‘}_“lll(‘l]ls as follows:

-

1 2 3 4 ) 6 r S
y
)

14 20 42 3+ 295 215 145 15.5 1

Prothorax nearly one-half ax long as the head: fore femora consid-
erably thickened (almost as hroad as the head) and each fore tarsus
hearing s extremely stout tooth: fore tarsi and inside of tibiax yvellow.

Abdomen at second segment only two-clevenths ax broad as longs
{ube three-fourths as long as head and very stender.

Male newly deseribed from two specimens.

Food plants.— Pinws iops, Juniperns #irvginiona, and Abies sp.

Found on cither green or dry branches in spring and early fall and
lli])m'nu‘ting undi r bark.

Llbitat. sar Washington, District of Columbiag Amherst, Massa-
chusetts.

UNCLASSIFIED DESCRIPTIONS.

LIMOTHRIPS TRITICI (Fitch) Packard.

“The females alone are winged. the males being wingless and closely
resembling the larvae.  The body of the female ix smooth and shin-
ing, uniformly greenish vellow, with no other markings; the legs are
alittle paler toward the articulations.  The antennwe are eight-jointed,
slightly longer than the head: the two basal jointsave the largest; the
three succeeding joints equal. regularly ovate, the sixth a llttle longer
than the fifth: seventh and cighth minute, seventha little shorter than
eighth, cach joint bearing four large hristles.  This species differs
from the BEuropean L. coralium in having but eight joints, the seventh:
and cighth being minute. and with no intermediate short one, as
deseribed in the Enropean insect.

“The prothorax is square, the scatellum short, erescent-shaped, and
the abdomen is long and narrow. smooth and shining, ten-jointed.
Length, four one-hundredths of an inch, or less than half a line. :

“The larva (fig. 2) is entively greenish yellow. the head and prothos
ax of the same color as the rest of the hody. The eyes are reddish.
The feet and antennee are whitish, not annulated, as in L. ceralivm.
The feet (tarsi) consist of but a single joint ending in a point.

*The male ditfers from the larva in having two-jointed feet (tarsi)
and seven- lmntcd antennze, those of the larva being four-jointed. 'l'he
second joint ix exactly harrel-shaped, with two ridges or lines sur-
rounding it, third and fourth joints long, ovate, the third being a lit=

|
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tle larger than the fourth, and with about twelve transverse lines, there
being about eight on the fourth joint, from the end of which projects
a remarkable tuberele, as seen in the figure. The fifth joint is square
at the end, with about eleven transverse lines, and three or four stout
hairs externally; sixth joint minute and spherical, while the seventh is
three times as long as the sixth, and is finely striated, and with four
unequal stout hairs. It is just twice the length of the female, meas-
uring 0.08 inch.”
THRIPS TRIFASCIATUS Ashmead.

“ Jemale.—Length 0.8 mm. Light brown: eyes strongly faceted,
purplish-brown in certain lights; three hasal segments of the abdomen
above, dark brown; segments 4, 5, and 6 white: apical segments light
brown, the sutures dusky; legs, except hind femora toward tips, white;
wings linear, strongly fringed, without nerves, the ground color hrown
or fuscous, with three transverse white bands, 1. ¢., the front wings
have a white hand at base, another at about two-thirds their length,
and with the apices white.

** [lubitat.—Near Utica, Mississippi.”

THRIPS SECTICORNIS Trybom.

1 have been unable to see the description of this species which was
published in Ofversigt af k. Vetenskaps-Akademiens.  Forhandlingar,
1896, page 620.

PHL@EOTHRIPS MALI Fitch.

“This insect measures only six-hundredths of an inch in length and
one-hundredth in width. It is polished and shining. and of a blackish
purple color.  Its antennze, which are rather longer than the head and
composed of eight nearly equal joints, have the third joint of a white
color. The abdomen is concave on its upper side, and is furnished
with a conical tube at its tip which has a few bristles projecting from
its apex. The wings when folded are linear, silvery-white, and as
long as the abdomen; they are pressed closely npon the back, spread-
ing asunder at their bases, and appear like an elongated Y-shaped
mark. Viewed from above, the head ix of a square form, longer than
wide. The first segment of the thorax is well separated from the
second, is broadest at its base, and gradually tapers to its anterior end,
where it is as wide as the head. The following segment is the hroad-
est part of the body and square, with its length and breadth equal.”

PHL@EOTHRIPS CARY A Fitch.

“This insect is 0.07 long, of a deep black color and highly polished.
Its head is narrower than the thorax and nearly squarve. The third,
fonrth, and fifth joints of the antennwz are longer than the others, vel-
low, and slightly transparent; the last joint is shortest and but half as

Proc. N. M. vol. xxvi—02-—14
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thick as those w lm-ll pre u»du it.  The abdomen is ege-shaped, with its
tip drawn out into a tube thrice as long as l't' i3 thl.c‘l(, Wl‘tll tour long
hristlos at its end, and the abdomen is fnrnished with bristles at each
of its sutures. The wings do not reach the tip of the abdowmen.
They are white and slightly transparent and fringed with black hairs.
In its larva state it hasa more slender linear form with a dull greenish
vellow liead, a white thorax witha broud black band anteriorly, a pale
red abdomen with & black band at its tip, and whitish legs.”

FOSSIEL THYSANOPTERA.

Tiny though they are. these insects are not unknown as fossils.  The
White River deposits are the only ones in this country from which they
are yet known. Three species, representing as many genera, have heen
found there in Tertiary rocks, and have been deseribed by Dr. S. H.
Sendder (174, 336), whose descriptions of these insects follow. The
last two genera are extinet.  Of the genus Welanothrips, no living
representative has as yet been found in this country, though a species
of this genns ix known in Europe.

MELANOTHRIPS EXTINCTA Scudder.

Melanothrips urlinr'ia Scupper, Bull. UL S, Geol. Geog. Surv. Terr., I, 1875, p. 221
Rept. U, 8. Geol, Surv. Terr., X1HI, 1890, p. 371.

*“Head smull, tapering: the only appendages visible are the antennze:
these are only sufticiently preserved to recognize that they are very
tong and slender, longer than the thorax. The thorax is rather small,
quadrate; wings nearly as long as the body, fringed on the costal
horder as in Pulweothrips fossilis. 'The abdomen is contposed of only
eight joints. but isx very long and very tapering, fusiform. the last joint
produced, as usual in the Physapods: the third joint is the hroadest;
of the wings only the costal horder and a part of one of the longi-
tudinal veins can be scen: there are no remains of legs.

“ Length of body. 2.2 mm.: of antennwe, 0.8 mm.: of head, 0.14 mn.;
of thorax, 0.5 mm.: of abdomen, 1.56 mum.; greatest hreadth of
abdomen. 0.5 m.

**Chagrin Valley, White River, Colorado. Oue specimen, W.
Denton.™ |

Genus LITHADOTHRIPS Scudder.

Lithadotheips Sceppeg, Bull. UL S, Geol. Geog. Survy. Terr., I, 1875, p. 221; Rept.
U. 8. Geol. Surv. Terr., NTI1, 1890, p. 372.

“Allied to Melanothrips Haliday. The head is large, broad, globose:
the eyes exceedingly large, globose. each occupying on a superior
view fully one-third of the head; the antennwe very slender, equal, as
long as the thorax, the joints cight or nine in number, eylindrical,
equal, scarcely enlarging toward their tips. The prothorax is no



No. 1310. NORTIT AMERICAN TIHHYSANODPTIERA—ITINDA. 211

larger than the head, of equal hreadth with it, the whole thorax shaped
as in Paleothrips.  Only fragments of the wings remain, sufficient to
render it probable that they agree well with the charucter of the group
to which Melanothrips and .Tolothrips belong. The legs resemble
those of Paleothrips, but are slender and appear to he rather profusely
supplied with hairs.  The abdomen differs considerably in the two
specimens referred to this genus.  In one it is very broadly fusiform,
the tip a little produced, nine joints visible, the apical furnished with
a few hairs, and bluntly rounded at the tip; the other has the sides
equal, the apex not at all produced. but very hroadly rounded, only
seven or eight joints vaguely definable.
“A single species is known.™

LITHADOTHRIPS VETUSTA Scudder.

Lithadotlirips vetuste SCtpDER, Bull. UL 8. Geol. Geog. Surv. Terr,, I, 1875, p. 222;
Rept. U. 8. Geol. Surv. Terr., X111, 1890, p. 372.

“The speeimens, both of which represent the upper surfuce of the
hody with fragments and vague impressions of the members, are too
poorly preserved to add anything to the above description of their
generie features, excepting the following measurements:

I rst specimen.—Length of hody 1.76 mmni., of antennae 0.6 mni.,
of thorax 0.6 mmn., of abdomen 0.87 mm.: breadth of head 0.28 mm.,
of thorax 0.52 mm.. of abdomen 0.56 mn1.; length of fore femora. 0.37
mu. ¢; breadth of same. 0.14 mm.: length of hind femora, 0.42 mm.;
breadth of sanie, 0.13 mm.

“Second specimen.—Length of body 1.96 mim., of antennwe 0.76 mnn.
of thorax 0.56 mm., of abdomen [.10 mm.; breadth of head 0.35 mm.,
of thorax 0.59 mm.. of abdomen 0.59 mm.

* Fossil Canyon, White River, Utah. Two specimens, W. Denton.™

Genus PALAOTHRIPS Scudder.

“This genus is allied to .Kolothrips Haliday. The head is small,
glohose; eyves rounded, much smaller than in Lithadothrips: antennw
slender, fully as long as the thorax, not more than seven jointed, the
joints eylindrical, snubequal.  Prothorax considerably larger than the
head, the thorax as a whole very large. stout. and tumid; fore femora
very stout, searcely more than twice as long as broad: fore tibixe also
stout, a little longer than the femora; the other legs are moderately
stout, long, reaching bevond the tip of the abdomen, with a few scat-
tered, rather short, spinous hairs: the hind tarsi three jointed, the last
joint smaller than the others, and altogether two-sevenths the length
of the tibize. Fore wings unusually broad, broadest apicaliy, where
their breadth more than equals one-fourth of their entire length, pro-
vided with two longitudinal veins, dividing the disk into three nearly
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equal portions, connected In the middle by a cross vein, and with
either horder by other c¢ross veins at about one-third and two-thirds of
the distance trom the base to the tip of the wing; the wing is heavily
fringed, especially along the hind border. Hind wings veinless, nearly
as long. and at the tip nearly as broad, as the fore wings.  Abdomen
nine jointed, half as long again as the thorax, rather tumid, scarcely
or not at all produced apieally.”

PALZOTHRIPS FOSSILIS Scudder.

Palavothrips fossilis Scuppeg, Bull. U, 8 Geol. Geog. Surv. Terr., I, 1875,
pp- 222-223.—Zirren, Handb., d. Palkeontology, 1, Pt. 2, 1885, p. 784,
fie. 999; Rept. U. 8. Geol. Surv. Terr., XITI, 1890, pp. 373-374.

“Head small, tapering a little in front, where, however, it is broadly
rounded. The antennme are certainly seven jointed, and none of the
apical joints show any indication of being connate, the last joint being
of the same length as the two preeeding it, tapering, and bluntly
pointed; none of the joints show any enlargement in the middle, but
the middle joints are slightly larger at the distal extremity than at the
hase; they appear to he destitute of hairs. The prothorax is sub-
quadrate. a little broader than long. with rounded sides; the fore
femora are unusually stout, as long as the width of the prothorax.
The longitudinal veins of the fore wings approuach each other somewhat
abruptly in the middle, where they are united by a cross vein, and at
the tip of the wing they curve away from each other; the two cross
veins on the lower third of the wing are, respectively, slightly farther
from the base of the wing than the corresponding veins of the upper
third; the fringe on the posterior border is largest near the tip of the
wing, where the hairs are about three times as long as those on the
costal horder.  The first hind tarsal joint is scarcely longer than broad,
evlindrieal; the second of about the same length, hut decidedly broader
at apex than at the base; the apical joint is nearly globular, smallest
at base, as large in the middle as the base of the other joints. There
arve a few hairs at the tip of the abdomen and a few short ones on the
hind tibia: the apical ones stouter than the others, vesembling spiness
but the insect appears to have been unusually destitute of hairs,
excepting on the wings, where not only the edges but also all the
veins are fringed.

* Length of body 1.6 to 1.8 mm.; of antennx 0.58 mm.; of fore
femora .32 mm; breadth of same 0.14; length of fore tibiwe 0.32
mi: of hind femora 0.33 mm; hreadth of same 0.11 mm.; length of
hind tibize 0.42 mm.: of hind tarsi 0.12 mm.; of fore wings L.4 nn.;
of hind wings 127 un.: greatest breadth of fore wings 0.37 mm.;
length of prothorax 0.16 inm.; breadth of same 0.32 mm.; length of
whole thorax 0.64 mm.: of abdomen 0.92 mm. : greatest breadth of the
saane 037 mn.

* Fossil Canyon, White River, Utah.  W. Denton.”
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GENERAL CONSIDERATIONS.

As has been shown in Jordan’s conclusion i regard to the system-
atic position of this group (sce p. 82), Thysanoptera have hranched ofl
trom the line of the Orthoptera-Hemiptera and resemble the Homop-
tera more closely than they do any other group.

Starting with & given form which we may eall Prothysanopteron, 1
helieve that changes in the degree of development of any of its organs
must he correlated with changes in its habits and environment.  What
was Prothvsanopteron like/ Judging tfrom its line of phyllogeny, it
must certainly have been an aetive running and flving inseet, hayving
elongated mouthparts which were probably hecoming suetorial in
function and hearing near the other extremity of the hody a suw-like
ovipositor. IHaving these organs which would he concerned in the
chief relations of its life to its environment — nutrition. locomotion,
and reproduction—what can we infer as to the habits of that primi-
tive insect? It fed externally upon the juicy parts of plants, probably
puncturing them with its elongated mouthparts and sucking up the
exuding jutces. It flew from flower to flower or tree and ran about
actively thereupon. In the tissue of its food plants it deposited its
eggs, cutting the necessary slits for them with its saw-like ovipositor.
Its legs, used chiefly in running or erawling, would present few. if
any, modifieations, while its wings, though surely slender, were proh-
ably broad as compared with those found in the order to-day, and the
hairs which happened te stand along their edges had hegun to elongate
50 as to compensate, in some degree, for the narrowness of the mem-
branes.  With such an insect and such huabits as this hypothesis sue-
cests, 1f we can name reasonable changes in habits which, acting m
accordance with the laws of Nature as we know them to he acting
to-day, will prodnce the varions forms of inseets whiel we now inelude
in this order, we feel that our hypothesis can be as well sustained as
any such hypothesis with reference to primitive forms is capable of
heing.

If some of the descendants of our external-feeding Prothysanopteron
in their struggle for existence should, in the conurse of numerous gen-
erations, acquire a habit of feeding in some well-protected part of the
plant. e. g., inside the closely rolled central leaves of Yucea filanentosa,
where they would be eomparatively safe from the attacks of their ene-
mies (& change of habit ecasily produced by natural selection), then,
this environment heing favorable, they would no longer tind as fre-
quent or as urgent use for their wings and legx as had their ancestors,
and they would be favored hy remaining in a very restricted place.
As a result, wings would degenerate from disuse, and the movements
of the inseets upon their feet would hecome slower.  Wings might,
and probably would, he a distinet disadvantage in sueh a restricted
habitat, so that many influences would tend toward their reduction,
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which. however, could not be complete without entailing a decided

disadyantage to the xpecies by hindering its spread to other food plants,
Nature has established her line of equilibrinm somewhere hetween the

two extremes, and we have a majority of short-winged individuals
tavored by the absence of long wings, but yet in nearly every species

will he lnl'('.\‘(‘l'\'(‘(] in some sex, generation. or individuals fully devel-

oped wings to assist in the” spreading of the species. This line of

“haknee™ will be aflected by nearly every habit of the species, so that
we mav naturally expeet to find it in different places in species having

dill'oro‘nt habits, and such is indeed the case.  (See p. 105.)

Such a change of habit from frequenting an exposed to a protected
feeding ground would affect other organs than the wings. There
would no longer he any need of embedding the eggs for protection,
and should the atmosphere prove sufliciently moist, they would
undoubtedly develop though laid upon the surface of the leat or stem. !
This would save much of the energy of oviposition, and in the course
of time the practice of embedding the eges would cease altogether.
Having now no use for the ovipositor, that, too, would degenerate
from disuse till. at most. a mere vestige would remain of this origi-
nally well-developed organ. Some such conrse of development T be-
lieve to have taken place in the Phlceothripidie. and the chitinous rod
now found on the underside of the ninth abdominal segment just in
front of the sexual opening seems best explainable as the remaining
vestige of the former ovipositor.  (See Plate X, fig. 115.) As the
ovipositor hecame weaker and weaker other changes correlated to this
must have heen in progress. The sheath which had contained the
ovipositor, heing no longer needed, would naturally hecome closed up.
The ventral plates which had previously disappeared to provide room
for the sheath would not again develop, hut the edges of the dorsal
plates closing avound still further would meet on the ventral line
forming the tube of the Tubulifern. At the sanie time the sexual
opening seems to have moved backward till it reached the hind part!
of the ninth segment, where it is now found.

Other modifications of the Prothysanopteron. found in the Tubulif-
era (mainly), may logically he traced to this one change of habit. I
refer to the trapezoidal form of the prothorax, the enlargement of
the fore legs, and the development of a tooth upon the fore tarsus
which thereby has lost one segment in a large number of forms, also
the flattened character of the body, and possibly its clongation.

En vegard to the moditications of the prothorax and the fore pair of
legs, it is very evident that they may all he related to the one simple
change of habit in regard to the place of feeding, which has been
assumed.  Naturally consideralle effort would frequently, perhaps
usually, be required to drag their bodies through such narrow places
as those in which they lived. Any variation in the line of & more
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powerful development of the muscles of the fore legs or of any moditi-
ation of the tarsus which would tend to give a firmer hold in erawling,
being favorable to the insect, would be preserved by natural selection,
and thus in the conrse of many generations the tavsal tooth and the
powertul, thickened femora of most Tubulifera would be developed.
There would also be a correlative broadening and flattening of the
prothorax, which would necessarily result in pushing farther apart the
fore coxw, which are attached to its hind angles.  The logical vesult of
these changes is the trapezoidal form of the prothorax always found
in those species having such thickened femora and well-developed
tarsal hooks.

The elongation and flattening of the body are doubtless referable in
some degree to the same change in the conditions of external life, for
such a changed form would certainly have heen favorable to its pos-
sessors, and we are surely safe in assuming that the favorable changes
are the ones which have been preserved, while the unfavorable ones
have been eliminated.  We do not presumne to say that all the descend-
ants of Prothysanopteron followed this suggested line of change; some
of them certainly may have done so.  Neither do we preswune that all
the descendants of those which did follow some sneh line of develop-
ment would continue tn an even similar environment till all the modi-
fications which have been named had been accomplished.  We have
jnst as much reason to expeet a change of environment anywhere along
the phyllogenctic line as at its beginning, and such changes certainly
must have taken place.  What would be the resunlt if this were the
case? Different environments acting upon different subjects, or even
upon like subjects, would favor entirely ditlerent variations. Struce-
tures which had become developed during the changes subsequent to
Prothysanopteron might he ltost, but those that had heen lost could
never again be developed in their original form: e. g., tarsal teeth
and thickened femora might develop and then disappear, but an ovi-
positor of the original type would never again be found in the Tubu-
lifera.  We wonld expect then that the descendants of Protubuliferan
would vary in habits. habitat, form, and life rather than in the tubu-
lar nature of the terminal segment of the body. Sueh is indeed the
case, and so while there do take place great modifications of each
organ, the presence of the tube is constant.  We feel justitied in con-
cluding that the family Phleeothripidae has now diverged far more
widely from Prothysanopteron than has either of the families of the
Terebrantia.

The two families constituting the suborder Terebrantia resemble
each other quite closely in many respects.  We tind between them no
such marked points of difference as we do between each of them anc
the Phleothripidie. The principal differences which do exist ave
mainly vavious modifications of the same organ. and the most impor-
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tant structures which we must notice are the antennz, wings, and ovi-
positor.  What are the chief points of difference that we find in the
structure of these organs? Only a modification in the structure of
cach ovean has taken place. In Eolothripide we find always nine
svgmvnivd antennwe, comparatively broad wings, which are rounded at
their extremities, and have, in the fore wing, the fore fringe and
the spines along its veins very weakly developed, a strong ring vein,
two longitudinal veins, and four or five cross veins, and finally a
strongly developed ovipositor, which curves upward toward the tip of
the abdomen. 1o Thripidie we find antennse with from six to eight
segnients, wings which are nearly always slender and quite sharply
pointed ut their tips: that in the fore wing the fore fringe and numer-
ous spines along its veins are nearly always well developed, two
(sometimes only one) longitudinal veins are present, the ring vein is
rarely strongly developed, eross veins are absent or but slight traces
of them oceasionally appear, the ovipositor is moderately well devel-
oped in most cases, but sometimes is small, weak, and functionless,
though it ix always plainly present and curves downward away from
the tip of the abdomen.

Between these two families we shall find it much more difficult to
decide just what influences may have favored the development of the
differences noted. Certainly many influenees were concerned, and
they could not have been of such a nature as to favor such radical
changes as have resulted in the development of the Tubulifera. Rather
than attempt to outline these varied influences and their probable
results. we prefer, in this case, to base our conclusions upon the gen-
eral tendencies which now appear to be acting, and which we may
reasonably assume to have been acting in the same way during mueh,
perhaps all, of the past history of this suborder.

We have shown that Phleothripidae have diverged more widely from
Prothysanopteron than have any other members of the order. A
comparison of the antenna in the three families will aid us in deter-
mining the order in which the families must be arranged. In the
Phlwothripidie these organs are always eight segmented. The inter-
mediate segments are. as a rule, much thicker in the middle than at
the ends, and are sometimes rounded. Stout spines are borne around
the apical thirds of segments two to six, inclusive, and more slender
spines are more generally distributed over the last two segments. A
whorl of small spines stands also around the first third of each segment
from three to six, inclusive, and simple, stout, specialized sense cones
are borne at about the outer third of these segments in most cases.
The antenna of Thripide consist of from six to eight segments, of
which the intermediate ones are always considerably thicker in the
middle than at their ends.  Stout spines are usually present around
the apical ends of segments two to five nclusive. More slender spines
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are generally distributed over segments six, seven, and eight, and
from three to five whorls of small spines are often discernible around
the middle half of each intermediate segment.  Sense cones are found
upon segments three to six, inclusive; in some cases these are all sim-
ple, though in the majority those upon segments three and four are
double or crescentic in form. The antennw of .Kolothripida have
always nine segments, of which the intermediate ones are always much
elongated and regularly evlindrieal in form. Stout spines are found
only around segment two, while the remaining segments. except the
basal, are thickly set with small spines, which ave irregularly, bhut
generally distributed. Ot these last two types of antenna, that of
Thripidie unquestionably approaches more closely to that of Phlwo-
thripidae.  Granting that the latter exhibits the extreme degree of
divergence from the original type, we must place Thripidie next, and
this leaves the antenna of .Tolothripidie as resembling most elosely
that of Prothysanopteron.

If we examine the wings in like manner, we shall find that hoth
pairs of those of Phleothripidie are similar in form, long, slender. and
rounded at their ends.  Ring vein and eross veins have entively disap-
peared.  Each wing has only one longitudinal vein, which is median
and though quite strong at its base usually disappears before the mid-
dle of the wing. The fringes upon bhoth margins are cqually well
developed and quite similar in all respeets.  The membrane of the
wing is smooth and the veins are not set with spines except for about
three, which usually stand near the hase of the vein in the fore wing.
Thripidie have wings which differ in many regards from those of
Phleothripidie just described. The fore and hind winygs are dissimi-
lar in many respects. They are both, however, long, very slender
(except the fore wing of [luthenothrips), and sharply pointed at the
tips. The fore wing is always somewhat stronger than the hind wing
and has more veins and heavier fringes. There are usually present in
it two fully developed longitudinal veins (somectimes only one), and
these disappear before reaching the end of the wing. The ring vein,
though very strong in the one species of Lurthenotlirips, is weakly
developed in most species and in some is hardly distingnixhable.
Traces of ecross veins can sometimes be seen, but they are never
strongly developed except the one between the two longitudinal veins
at the first third of the wing. While entirely absent (with the excep-
tion named as strongly developed) in most species, there may ocea-
sionally appear individuals having wings which show traces of cross
veins, and it is very significant that these always occur at just the
same positions in the wing as are occupied by the cross veins of .Eolo-
thripidee, which will be more fully described in connection with that
family. The hind wing has one longitudinal vein which is median,
but no ring or cross veins are present. Fringes usually oceur upon
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hoth margins of hoth wings. lmt are dlﬂ( lt‘llt upon the two margins,

the fore fringe heing single, shorter, and usually stouter than the hind |

one.  The veins of the fore wing alone bear more or less strongly
developed spines which upon the costa may even take the place of the
fringe.  The membranes of both wings are thickly set with very
minute, microscopic spines.  In JBolothripidie we find wings which
are long, comparatively broad. and rounded at thelr extremities,
1Here also the fore and hind wings are dissimilar in many respects,
the fore wing being stronger and far more heavily veined. The
fore wing has always a strongly developed ring vein  two longitudinal
veins which extend throughout the wing and unite with the ring vein
on cach side of the tip, and four or five well-developed cross veins
sitnated ax deseribed on p. 129, The hind wings have no fully devel-
oped longitudinal vein and no trace of eross or ring veins,  No fringe
is developed on the front margin of the fore wing and only a very
short, weak fringe is here pl'mont upon the hind wing.  The veins of
the fore wing hear only short ,\pmm and the membranes of both wings
are thickly set with small spines which, though minunte, are larger
than the similar spines in Thripidee.

Comparing now these three types of wing point hy point, and hal-
ancing the weight of evidence, we are led to the conclusion that JKo-
lothripidie and Phlieothripidae stand at the extremes in respect also to
their wings, with Thripidae somewhere hetween them but nearer to the
tormer than to the latter group. The strong, constantly developed
ring vein of JEolothripidae has become much weaker or entirely dis-
appeared anong Thripidae, while in the widely divergent Phlecothrip-
idic no trace of it is found. Crosx veins are also disappearing in
Thripidie, and their occasional presence in much the same position in
the wing as in JEolothripida snggests the idea that they are under-
going degeneration and that this process has gone farther in some
species than in others.  In .Tolothripidie the longitudinal veins join
the ring vein near the tip. in Thripida they do not reach this point but
taper out and disappear before the tip. while in Phlweothripidae they

ravely reach hevond the middle of the wing.  The microscopic spines
upon the membranes and the comparative development of the fore
tringes hoth point to this same relation of the families. In only one
character do the wings of the extreme groups elosely resemble cach
other - this is in the broadly rounded tips.  The Phliweothripide being,
as we have seen, the most widely divergent group, we must conclude
that, o far as wings are concerned. those of .Folothripidee resemble
most closely the wings of Prothysanopteron.

In regurd to the ovipositor hut little will need to be said. "1t is
always i(mnd more strongly developed in .Tolothripidae than in Thrip-

.
«This lmt\ ¥ ring vein is aomost remarkable character and, so far as the writer can
learn, nothing like it is found in any other order of insects.
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Jidwe, while in Phleothripidie it is entirely wanting.  Moreover, there
| exists in Thripide a wide variation in the degree of its development,
‘as has already heen shown.  So in this respect. also, we must place our
“three families in the same relation to cach other, and if Prothysanop-
| teron possessed an ovipositor, as we can not doubt from its phyllogeny
s must have heen the case, the well-developed orean found in sEolo-
| thripidee must very probably approach most c¢losely to the primitive
- form.
-~ Summuarizing the conclusions which we have now reached, we find,
first, that the Tubulifera (Phlieothripidie) have diverged more widely
| from Prothysanopteron than have either of the families of the Tere-
brantia.  Second, a comparative consideration of antennwe, wings, and
ovipositor shows that /Folothripidie and Phlwothripida present the
extreme types of these structures found in the order. Therefore we
conclude that the Acolothripidic most nearly preserve the characters
present in the Prothysanopteron ancestor of this order.  From this it
appears that the descendants of Prothysanopteron early divided into
two main groups, one of which diverged widely from the original form
and has developed the Tubulifera of to-day. The other of these
groups continued nearly along the original line, but in time it divided
again and a group (Thripideae) branched off, taking in some respeets the
direction of Phlwothripidae, while in the majority of characters it fol-
lowed a line of its own. The group which still continued most nearly
in the original direction includes the insects which we now place in
the family JKolothripidie.
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EXPLANATION OF PLATES.

In the figures of wings of species of Terebrantia the hind fringes are not fully represented on

account of their great length.

PLATE 1.

Fig. 1. .Eolothrips fusciatus Linngeus,
32
female. 1

s
>

A L Eolotlrips bicolor, new species.

. 62
female,

S Lblothrips bicolor, end of abdomen of female,

2. Enlothrips fusciatus, left fore wing of female. ==,

S Ablothrips fuseiatus, end of abdomen of female. (—I-.

Head, prothorax, antenn:e, and fore legs of

62
1

32

62

11ead, prothorax antennz, and fore legs of |
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_Eolothrips bicolor, anterior part of abdomen at junction with metathorax

Q 3 . 9 85
showing first abdominal segment of male. &7,
- 5 . . : . 85
7. _Folothrips bicolor, end of ahdomen of male. =,
} ’ . . 9 b
: 8. _Folothrips bicolor, left antenna of male,  ~

11.

122

=

Fig. t.

14

Fig. 24.

. Sericothrips variabilis (Beach). Left fore wing of female.

5. Nericothrips rariabilis, end of abdomen of female.

o0
N q o A .. b
Fore tarsal hook present in both sexes of JBolothripidie. .

: . ; . . . 85
Limothrvips avewe, new species.  End of abdomen of female. ‘fj'

. o . 9 35
Limothrips avene, end of abdomen of male. ",

. . . q e hi
Liwotheips avera, right fore wing ot female.

PLATE 11.

b . : ~ . : 85
Liwothrips avewe, new species. 1nd of abdomen of female. ‘l)‘
Chivothvips wanicatus Haliday.  Head, prothorax, antenme, and legs of

. 10

female. 5

Chirothrips manicatus, end of abdomen of male. le
o L ; o 62
Chirotlrips mnanicatis, left fore wing of female.
Chirotlrips crassns, new species.  llead, prothorax, and antenne of female.
107
T
s s ) e 107
Chirothrips ceassus, end of abdomen of temale. =

Chivothrips erassus, head, prothorax, antennie, and fore legs of male. 107,

, : : 107

Chivothrips crassis, end of abdomen of male, ﬁll.

Chirothrips obesus, new species.  Head, prothorax, antennee, and fore legs ot
2 107
female. -(lﬂ.

Chirothrips obesus, end of abdonien of feiale. ,ILI)‘_,

107

PLATE II1.

Sevicothrips vaviabilis (Beach). Head, prothorax, and antennwe of female.
107
S

107

=

. 5 T . . 107
Sericothrips variabilis, end of abdomen of male. l'-

. Sericothrips cingulatus, new species.  Ilead, prothorax, and anter of

. 107
le. -
female i
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-t
. g 107
Fie. 98, Nevicothrips ciugniatas, end of abdomen of female. =
¢ . 107
20, Sericothirips clugudalis, cud of abdomen of male, - -
S0, Psendothrips inequadis (Beach). Head, prothorax, antennze, ancd fore legs of
107
female. i %
. . ] 107
S1. Dseadothrips inequalis, end of abdomen of female. T
. L . . 107
32, Dseudothrips inequadis, vight fore wing of female. "%
33, Entheips nervosus (Uzel). Head, prothorax, antenn:a, and fore legs of
62
female.
. . e 62
S, Euthrips wercosns, end of abdomen of female. I
1
PLATE 1V. |
) ‘
Fig. 35, Euthrips nervosus (Uzel).  Right fore wing of female. 7 . |
. |
56. Louthrips tritici (Fiteh).  Head, prothorax, anteunze, and fore legs of female, i
107
1 —
- . 0 0.0 . 5@ 107
37. Euthrips tritici, end of abdomen of female. - i
’ g 107
38, Buthrips tritici, end of abdomen of male. (1) .
30, Futhrips tritici, left fore wing of female. .
40. Futhrips fuscus, new species.  Head, prothorax, antennw, and fore legs Ofl
107
female. .
1
e : 107
41, Futhrips fuscus, end of abdomen of female. .
42, Seolothvips G-maculatus (Pergande).  Head, prothorax, antenuwx, and fore

Fig. 46.

ot
=

. Seolothrips -macatatus, end of abdomen of female.

. Neolothrips G-macuwlatus, right fore wing of female.

. . N . . )
- Raphidothrips fuscipemis, end of abdomen of female. -

legs of female. 107,

]7(7'7'
1
107

. Neolothrips G-macnlatns, end of abdomen of male. T

107, H

PLATE V.
Raphidothvips fuscipennis, new speeies. Head, prothorax, antenn:e, and fore

85
legs of female. 1

35

; . : T ! 85 .
Raplidothrips fuscipennis, leit fore wing of female.

Anaphothrips striatus (Osborn).  Head, prothorax, and antennze of female

\

85 3

=

: . 85
naphothrips striatus, end of abdomenof female. 5
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5 ! . . . 85
1 tnaphothrips striatus, right fore wing of female. =
820 Aptinothrips rufus (Gmelin).  1lead, prothorax, and antenn:e of female.
107
=
2 o . 107
53, cptinothrips ricfus, end of ahdomen of female. e
8 o 5 . B 107
S LAptinothrips ricfus var. connatticornis Uzel. Antennee of female. e
85, Heliothrips femoralis Reuter.  Head, prothorax, antennse, and fore legs of
P
female. 9%,
1
1 e . . 62
86, Aleliothrips femoralis, end of abdomen of female. T
PLATE V1.
- B . . . 62
AT Heliothrips femoratis Reuter.  Left fore wing of female. i
58. eliothrips fusciopennis, new speeies.  Head, prothorax, and antennse of

63.

64.

65.
66.

67.

68,

69,

. . _— 3 1
. leliothrips fasciapennis, right antenna of female. -

. dnthothrips niger (Oshorn).  Head, prothorax, and fore legs of female.
73. Anthothrips niger, end of abdomen of femate.

. Anthothrips niger, left antenna of female.

female. “l]"
5 ; . ©107
Leliothrips fusciapennis, end of abdomen of female. T
67

2

85
. . . . . . . O
Heliothrips fusciapennis, right fore wing of female. 1°

. Larthenothrips draezenz (Heeger).  [ead, prothorax, antennz, and fore legs

62
of female. i

5

Larthenothrips draewnie, end of abdomen of female.

=
. 3 213
Larthenothrips draceny, portion of retieulation from head of female. .
: . . . G
Larvthenothrips dracanie, left lore wing of female. 5
Thrips perplevus (Beach).  Head, prothorax, antennz, and fore legs of
5 107
female. -
1
i . 107
Thrips perplecus, end of alxlomen of female. 1
i N . " . 107
Thrips perplexcns, leit fore wing of female. T

PLATE V11
Thrips tabaci Lindeman.  Head, prothorax, antennwe, and fore legs of |
107
-

Thrips tabaei, end of abdomen of female.
1 y

female.
T
d g q 85
Thrips tabaci, left fore wing of female. %
(532

8H

5
5
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- " 62
5. athothvips niger, left Tore wing of female. T .
76, uthothrips verbesei (Osborn). Head, prothorax, antenne, and fore legs of b
I
50 |
fomale \
female. = . |
o O !
77, Anthothrips rverbosel, end of abdomen of female. =
. , .,y . 85
7S, Anthothrips verbasei, left antenna of female.
. . ° f
70, Trichothrips beachi, new speeies. ITead, prothorax, antennw, and fore legs .
. 50 f
of female. s ‘
i ﬁ
PLATE VI,
i
e ] . . . : £ 50
80, Trichothrips beachi; new species. Eund of abdomen of female. ik )
S1. Trichothrips anbitus, new gpecies.  Head, prothorax, antenne, and fore
- 50
femora of female. '] .
. . . . v 50
82, Trichothrips ambitus, end of ahdomen of fenmale. =
85, Cephalotheips yuece, new species.  llead, prothorax, antennie, and fore legs
-F 50
of female. 1
. ) . ; e r 50
St Cephalothrips pucea, end of abdomen of female. 1
85, Phlwothrips pergaudei, new species. [ead, antenne, prothorax, and fore legs
e 50 !
of female. . .
|
. . ; 50
86, Phicothrips pergandet, end of abdomen of female. '1 5
ST Phicothrips vzeli, new species.  Head;, prothorax, antenne, and fore legs of
H0
male. . |
" . . . . 50
88, Phicothrips uzeli, end of ahdomen of male. =,
1
. o g - » " 85
89, Phicothrips nzeli, under side of right fore leg of male. ‘1".
90. Phicothrips uzeli, upper side of left fore leg of male. T
PLATE IX.
91 Phicothrips uzeli, new species.  Head, prothorax, antenne, and fore legs of
female. ')O‘
~
. . . 3
92, Phicothrips uzeli, end of abdomen of female. t-)]: i
|
03, _Leanthothrips magnafemoralis, new species,  Head, prothorax, antenn:e, and
fore legs of male. ”Q.
1 !
Ot leanthothrips maguafenoralis, end of alxlomen of male. 5119
95. Malacothrips zonatus, new genus and new species. Head, prothorax.
|4
antennae, and fore femora of male. )0
1
96. Malacothrips zonatus, end of abdomen of male. E_)_l()
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98,

99,

100.

101.

105.

104

105.

106.

107.

108.
109,

110.
111

JINIE2E

113,

114,

T3,

Fig. 116,
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Malacolhrips zonatus, head, prothorax, antennw, and fore legs of fe-
0
male. :

Medaeothrips zonatns, e of abdomen of femate,

Fwrthrips ampliventralis, new genns and new species. Thead, thorax, and
2

fore legs of female.
, . . : 9 o o 632
Surythripz wmplicentralis, end of abdomen of female.

Fuwrythrips ampliventralis,. lett antenna of female.

PLATIEE X.

Furythvips oshornt; new genus and new species.  llead, prothorax, anten-
. 3 62
e, and fore legs of female.

: ' . . . 22
Eurythrips oshorui, end of abdomen of female.
Crigptothrips aspersus, new species. Head, prothorax, and fore legs of
. 50
female, :

: i - A0
Cryptothrips aspersis, end of abdomen of female. 77

. R . 5
Cryptothrips aspersus, vight antenna of female. 3
Idolothrvips couiferarine Pergande.  1lead, prothorax and fore legs of
35
male,
4 5 9 ; 50
Idolothrips coniferarian, end of abdomen of male. P
. . ] . ¢ 33
Tdolothrips coniferarim, head, prothorax, and fore legs of female. i
. . . e 50
Idolothrips coniferarung right antenna of female. :

Thrips tabaci, longitudinal-vertical section through anterior part of hody
showing form of head and thorax and position of nervous system and
alimentary canal. E

Anaphothrips striatus, surface view of stigma from first abdominal seg-
ment. 716. -

bnaphothrips strictus, eross section through stigma from first abdominal
segnient. T}G.

Anthothrips rerbasei, under stde of laxt two abdominal segments of male;
A, noteh in base of tube. s

Sbthotieips verbasel; nuder side of last two abdominal segments of female;

. ) 62
A, chitinons rod. 1

PLATE XI.

)
Eolothrips fusciatus, dorsal view of pterothorax of female. (‘1'. Al first

abdominal tergite; A2, second abdominal tergite; M1, mesoscutum; M2,
metasentum; M3, metascutellum.

16
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s : : : 62
117, Folothrips fusciatus, ventral view of pterothorax of female. T C, coxa;
ET, endothoracie invaginations; M, mesosternum; MT, metasternuim;
81, lirst abdominal sternite; S2, second abdominal sternite; T, trochanter,
L . . . Lo 62 |
VLS. Tleliotlivips fenralis, dorsal view of pterothorax of female. .- Al, first
abdominal tergite; A2, second abdominal tergite; M1, mesoscutuim; M2,
metasentun: M3, metascutellun.

62
119, Heliothrips femoralis, ventral view of pterothorax of female. ’l ET, en-

dothoracie invaginations; MX; mesosternum; MT, metasternun.

120, _Liaphothrips striaties, face of female. ]}". EC, endocranial thickening at

Dhase of month cone; LI, labimng; LD, labial palpi; LR, labron; MD,
mandible; ML, internal piereing lobe of maxilla; MP, maxillary palpi;

MX, maxilla.
121, _Anaphothrips striatus, side view of end of abdomen of female; ovipositor
. g ) 07
lowered into position for use. LU

122, _Eolothrips bicolor, under side of antennal segments two to five,

SOIREe areds.,

: : 213" e
123, Thrips porplerns, upper side of antennal seginents two to seven. 1 .8,
SCISE CONeR.
ni T . . . : . 130
124, Trichothrips cuditis, upper side of antennal segments two to seven. 54
R, sense cones,
o . S 9 107
125, Limothrips arene, dorsal view of pterothorax of wingless niale. 1 Ul

first abdominal tergite; A2, second abdominal tergite; M1, mesoscutuing
M2, metascutun,
. 0 . Q 9 3 62
126, _Luthothrips rerbusei, dorsal view of head and thorax of female. = Al
first abdominal tergite; A2, second ahdominal tergite; M1, mesosentuing
M2, metascutuny; M3, metascutelhun.
. . 62
27, Authothrips verbasei, ventral view of head and thorax of female. " ET,
endothoracie invaginations; M=, mesosternuie; MT, metasternum; S1,
first abdominal sternite; h.’, second abdominal sternite.



